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SECTI ON 01012

DESI GN AFTER AWARD

PART 1  GENERAL
1.1  CGENERAL REQUI REMENTS
1.1.1 Proposed Design Submittals

The Contractor shall propose a schedule for the number and conposition of
t he design subnittal phases. As a nminimum design submttals are required
at pre-final (90%, final (100%, and backcheck conpletion. The

requi renents of each design stage are listed hereinafter. The Contractor
shall reflect the number and schedul es for the design submittals phases in
t he progress charts.

1.2 DESI GNER OF RECORD

The Contractor shall identify a Designer of Record ("DOR') for each area of
design. All design disciplines shall be accounted for by listed, registered
Desi gner (s) of Record. Each DOR shall be responsible for ensuring integrity
of their design and design integration in all construction subnmttals and
ext ensions to design devel oped by others, such as the constructor
subcontractors or suppliers. The DOR shall review and approve al
construction submittals and extensions to design, in accordance with the
procedures, described in Section 01330 SUBM TTAL PROCEDURES. Each DOR shal
be responsible for the responses to "Requests for Information" (RFI'S),
applicable to their area of design responsibility. Each DOR shall stanp,
sign, and date all design draw ngs under their responsible discipline at
each design submttal stage (see Contract clause - "REGQ STRATI ON OF

DESI GNERS") and all submttals under their responsible discipline, in
accordance with the submttal review procedures. The DOR shall sign-off on
all applicable RFlI responses. "

1.2.1 El ectrical Design

Experience in electrical design should include an electrical engineer with
the followi ng relevant qualifications or experience:

a. M nimm of seven (7) continuous years of registered professiona
experi ence.

b. Denonstrate experience in the design of 15 kV cl ass substati ons,
i ncluding netal clad switchgear and rel ayi ng.

c. Denonstrate experience in the design of 15 kV class distribution
systens, including coordination and short circuit anayl sis.

d. Denpnstrate experience in direct coordination with the Engi neering and
I nspection departments of Hawaiian Electric Conmpany (HECO . Experience
shoul d denpnstrate the level of famliarity of the engineer with HECO
desi gn standards, policies, procedures, personnel, and inspection
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Include as rel evant experience a witten synopsis of how the engi neer
plans to coordinate with HECO, conplete the design, and obtain approva
signatures on the conpleted drawings. O interest is to see how the
engineer's famliarity with HECO procedures will aid in expediting the
desi gn and approval process.

e. Include the name and version of engineering analysis software the
engineer is planning on using to performthe protective device
coordi nation and short circuit anal yses.

1.3 DEFI NI TI ON OF DESI GN SUBM TTALS
1.3.1 PRE- FI NAL REVI EW SUBM TTAL (90%

The review of this subnmittal is to insure that the design is in accordance
with directions provided the Contractor during the design process as well
as the original solicitation and the Contractor's proposal. The Contractor
shall subnit the foll ow ng docunments for Pre-final Design Review

1.3.1.1 Desi gn Anal ysi s

Al'l design calculations shall be included. The Design Analysis shal
contain all explanatory material giving the design rationale for any design
deci si ons, whi ch woul d not be obvious to an engi neer review ng the Fina
Drawi ngs and Specifications. Design Analysis shall conply with the

requi renents of ER 1110-345-700 Design Analysis, Draw ngs and

Speci fications, 30 May 97.

1.3.1.2 Dr awi ngs

The Contract Drawi ngs submtted for pre-final Design Review shall include
the Graphic Exhibits provided in the Statenent of Wrk that has been

revi sed and conpl eted as necessary. The Contractor is expected to have
conpleted all of his coordination checks and have the drawings in a design
conplete condition. The drawings shall contain all the details necessary
to assure a clear understandi ng of the work throughout construction. Shop
drawi ngs will not be considered as design drawi ngs. All design shall be
shown on design drawi ngs prior to submttal of shop draw ngs.

1.3.1.3 Speci fications

The Draft Specifications on all itens of work subnmitted for pre-fina
Desi gn Revi ew shal |l consist of |egible marked-up specification sections.

1.3.1.4 Envi ronmental Permits
Envi ronnental permits, as required. Wen environnental permts are not
required, the Contractor shall provide a statement with justification to
that effect.

1.3.2 FI NAL DESI GN SUBM TTAL (100%
The review of this subnmittal is to insure that the design is in accordance
with directions provided the Contractor during the design process as wel
as the 90% submittal. The Contractor shall submit the follow ng docunents
for Final Design Review

a. Design Analysis, in final 100% conplete form
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b. 100% conpl ete Draw ngs

c. 100%typed Specifications

d. Pre-final Design (90% Submttal review conments and responses.
1.3.3 Backcheck Submitt al

After the 100% Design Review, the Contractor shall revise the Contract
Docurent by incorporating any comments generated during the 100% Desi gn
Revi ew and shall prepare final hard copy Contract Draw ngs and

Speci fications. The Contractor shall submt the follow ng docunents for the
Backcheck submittal:

a. Design Analysis, in final 100% conplete form
b. 100% conpl ete draw ngs.

c. Final specifications.

d. 100% Revi ew comrents and responses.

(a second backcheck submittal will be made if all of the coments
were not satisfactory resolved in the 1st Backcheck submittal as
determ ned by the Contracting Officer). Note that additional
backchecks will be required until all of the conments have been
satisfactorily resol ved.

e. FElectronic Subm ssion: Al CADD files in AutoDesk Aut oCAD Version
2000 or latest format, as well as all prepared technical
specifications shall be provided on separate CD-ROM The CADD
files shall be conpliant with A/E/C CADD Standards Rel ease 2.0.

Thi s standard can be downl oaded fromthe CADD G S Technol ogy
Center at http://tsc.wes.army.ml/products/standards/aec/
aecstdweb. asp. Two copi es each of the CD-ROM (for draw ngs and
specifications) are required.

1.4 QUANTI TY OF DESI GN SUBM TTALS
1.4.1 Cener al

The docunents, which the Contractor shall submit to the Governnent for each
submittal, are listed and generally described hereinafter.

DI STRI BUTI ON
Activity & Address Dr awi ngs Specs. Desi gn El ec. Col or
Ful | / Hal f Anal ysis PDF Boar ds
Repor t CD ROM
Attn: M. Bernie Marcos 0/1 0 1 1 0

HQ PACAF/ CECC
25 'E Street
Buil ding 1102, Suite D 325
H ckam AFB, Hawaii 96853-5412
Attn: CPT Joshua Biggers 3/2 1 1 8 0
15t h CES/ CECI
75 'H Street
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DI STRI BUTI ON
Activity & Address Dr awi ngs Specs. Desi gn El ec. Col or
Ful | / Hal f Anal ysis PDF Boar ds
Repor t CD ROM
Bui | di ng 1200
Hi ckam AFB, Hawai i 96853
Attn: M. Roy Sakaguchi 1/0 1 1 1 0
15t h CS/ SCX
25 "E Street
Buil ding 1102, Suite L-203
Hi ckam AFB, Hawai i 96853- 5435
Attn: M. Rick Witman 0/0 0 0 1 0

38 ElE &GP
4064 Hilltop Road
Ti nker AFB, Okl ahoma 73145
Attn: Raynmond Kong 4/ 0 4 4 0 0
US Arny Corps of Engi neers
Honol ulu District, Technical Support Branch
Bui | di ng 230, Rm 110, CEPCH EC- Q
Fort Shafter, Hawaii 96858- 5440
Attn: Gordon Kui oka 0/1 1 1 1 0
US Arny Corps of Engineers
Honol ulu District, Program and Project Managenent
Bui | di ng 230, Rm 318, CEPCH PP-D
Fort Shafter, Hawaii 96858-5440
Attn: Robert Inouye 1/1 1 1 1 0
US Arny Corps of Engineers
Honolulu District, Fort Shafter Resident Ofice
Bui | di ng 230, CEPOH EC- CF
Fort Shafter, Hawaii 96858- 5440

1.5 MAI LI NG OF DESI GN SUBM TTALS
1.5.1 Cener al

Mail all design submittals to the Government during design and
construction, using an overnight courier service.

1.5.2 Transmittal Letter
Each design submittal shall have a transmittal |etter acconpanying it
i ndicating the date, design percentage, type of submittal, list of itens
submtted, transmttal nunmber and point of contact with tel ephone number.
1.6 COORDI NATI ON
1.6.1 Witten Records

The Contractor shall prepare a witten record of each design site visit,
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neeting, or conference, either tel ephonic or personal, and furnish within
five (5) working days copies to the Contracting Oficer and all parties

i nvol ved. The witten record shall include subject, nanmes of participants,
outline of discussion, and recomrendati on or conclusions. Nunmber each
witten record for the particular project under design in consecutive order

1.6.2 Desi gn Needs Li st

Throughout the life of his contract the Contractor shall furnish the

Contracting Officer's Representative a monthly "needs" |ist for design
related items. This list shall itemize in an orderly fashion design data
required by the Contractor to advance the design in a tinmely manner. Each
list shall include a sequence nunber, description of action item name of
t he individual or agency responsible for satisfying the action item and
remarks. The list will be maintained on a continuous basis with satisfied

action items checked of f and new action itens added as required. Once a
request for information is initiated, that itemshall remain on the |ist
until the requested information has been furni shed or otherw se resol ved.
Copies of the list will be mailed to both the Adm nistrative Contracting
O ficer and the agencies tasked with supplying the information.

1.7  GOVERNMENT REVI EW
1.7.1 Desi gn Schedul e

Wthin 30 days after Notice to Proceed, the Contractor shall submt, for
approval, a conplete design schedule with all subnmittals and review tines
i ndicated in cal endar dates. The Contractor shall update this schedul e
nmont hl y. No design subnittals will be reviewed or evaluated until after
recei pt and acceptance of the proposed desi gn/revi ew schedul e.

1.7.2 Gover nment Revi ew Peri od

After receipt, the Government will be allowed thirty (30) cal endar days to
revi ew and conment on each design submittal. The revieww |l be for
conformance with the technical requirenents of the solicitation and the
Successful O feror's (Contractor's) RFP proposal. |If the Contractor
di sagrees technically with any comment or comments and does not intend to
conply with the comrent, he nust clearly outline, with anple justification
t he reasons for nonconpliance within seven (7) cal endar days after receipt
of these comments in order that the comrent can be resolved. The
Contractor shall provide and respond to all comments in DrChecks. The
Contractor is cautioned in that if he believes the action required by any
conment exceeds the requirenments of this contract, that he should take no
action and notify the Contracting Oficer's Representative in witing
i medi ately. Review conferences will be held for each design subnmittal at
a location to be furnished by the Contractor. The Contractor shall bring
t he personnel that devel oped the design submttal to the review conference.
These conferences will take place the week after the receipt of the
conments by the Contractor

1.7.3 Al'l docunents submitted will be reviewed by the Government

Revi ew comments will be issued to the DOR, indicating changes or other
action required. Al revisions shall be incorporated into the docunents as
required by review comrents unl ess adequate justification is furnished to

t he Government indicating reason such actions or changes constitutes a
change in the scope of work of this task order
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1.

7.4 Al Review Cormments Shall Be Resol ved and Annot at ed

Al'l review conments shall be resolved and annotated with the intended
actions by the DOR I n cases of unsatisfactory conpliance or resol ution of
conment s, design docunments will be returned to the DOR for correction

.7.5 Dr. Checks

After award of the contract, the DOR shall contact Resource Center
Enterprises (1-800-428-4357) to register their firmand all sub-consultants
i n DrChecks (el ectronic government review systen). Each firmw Il receive
a registration key. Once the key is received, any individual fromthat
firmwll able to register onto ProjNet and get into DrChecks. The DOR
wi Il be responsible for accessing DrChecks to obtain review comments and
provi de annotated responses for this project at ww.projnet.org. The DOR
shal I check and incorporate any applicable Honolulu District Design Quality
Lessons | earned (DQ.L) into the design of this project.

.7.6 Post revi ew conference action

Copi es of conmments, annotated with comment action agreed on, will be made
available to all parties before the conference adjourns. Unresol ved
problems will be resolved by i mediate foll owon action at the end of
conferences. Valid coments will be incorporated. After receipt of fina
(1009 corrected buil ding design docunments upon incorporation of backcheck
conmments the contractor may proceed with site and buil di ng devel oprent
activities within the paranmeters set forth in the contract and accepted
design submittal. The Government, however, reserves the right to

di sapprove design docunent submittals if coments are significant (in the
opi nion of the Governnent, it does not conply with the contract docunents

nor the level of quality inplied). |If pre-final or final submttal(s) are
i nconpl ete or deficient, and require correction by the Contractor and
re-submittal for review, the cost of rehandling and reviewing will be

deducted from paynent due the Contractor at the rate of $ 5,000.00 per
submttal.

. 8 HAWAI | AN ELECTRI C COVPANY (HECO REVI EW

HECO shal |l revi ew and approve all plans and specifications pertaining to
wor k affecting HECO structures. See the electrical statement of work in
thi s package for additional details.

.9 DESI GN ANALYSI S

.9.1 Medi a and For nat

Present the design analysis on 8-1/2-inch by 11-inch paper except that

| arger sheets may be used when required for graphs or other specia
calculation forns. All sheets shall be in reproducible form The nateria
may be typewitten, hand lettered, handwitten, or a conbination thereof,
provided it is legible. Side margins shall be 1-inch minimumto permt

si de binding and head to head printing. Bottom margins shall be
1-1/4-inches, with page nunbers centered 1 inch fromthe bottom In
addi ti on, Design Analysis nust also be submitted in electronic Adobe PDF
format as described in Design Submttals.

.9.2 Organi zat i on

Assign the several parts and sheets of the design analysis a sequentia
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bi ndi ng nunber and bind them under a cover indicating the nane of the
facility and project nunber, if applicable. The title page shall carry the
designation of the submittal being made. The conplete design anal ysis
presented for final review with the final draw ngs and specifications shal
carry the designation "FI NAL DESI GN ANALYSI S" on the title page.

1.9.3 Desi gn Cal cul ati ons

Desi gn cal cul ations are a part of the design analysis. When they are

vol um nous, bind them separately fromthe narrative part of the design
anal ysis. Present the design calculations in a clean and |legible form
incorporating a title page and i ndex for each volunme. Furnish a table of
contents, which shall be an index of the indices, when there is nore than
one volune. ldentify the source of |oading conditions, supplenentary
sket ches, graphs, formulae, and references. Explain all assunptions and
concl usions. Cal cul ation sheets shall carry the nanes or initials of the
aut hor and the checker and the dates of cal culations and checking. No
portion of the cal culations shall be conputed and checked by the sane
person.

1.9.4 Automatic Data Processing Systens (ADPS)

VWhen ADPS are used to perform design cal cul ations, the design anal ysis
shal | include descriptions of the conputer prograns used and copies of the
ADPS i nput data and output sunmaries. Wen the conputer output is |arge,
it may be divided into volunes at |ogical division points. Precede each
set of conputer printouts by an index and by a description of the
conputation performed. |If several sets of computations are submitted, a
general table of contents in addition to the individual indices shal
acconpany them Preparation of the description, which nust acconpany each
set of ADPS printouts, shall include the follow ng:

1. Expl ai n the design method, including assunptions, theories,
and fornul ae.

2. I ncl ude applicable diagrans, adequately identified.
3. State exactly the conputation performed by the conputer.

4. Provi de all necessary expl anations of the conputer printout
format, synbols, and abbreviations.

5. Use adequate and consistent notation
6. Provide sufficient information to permt nmanual checks of the
results.

1.9.5 Power System Coordi nation Study

Submit the Power System Coordination Study in paragraph 5-12, Chapter 5 -
El ectrical Systems as part of the Design Analysis.

1.10 DRAW NGS
1.10.1 Cenera
Prepare all draw ngs on Conputer-Ai ded Design and Drafting (CADD) so that

they are well -arranged and pl aced for ready reference and so that they
present conplete information. The Contractor shall prepare the draw ngs

SECTI ON 01012 Page 9



UPGRADE ELECTRI CAL DI STRI BUTI ON SYSTEM PH. 1, H CKAM AFB, HI KNVD 01- 3002A1

with the expectation that the Corps of Engineers, in the role of
supervision, will be able to construct the facility wi thout any additional
assistance fromthe Contractor. Drawi ngs shall be conplete, unnecessary
wor k such as duplicate views, notes and lettering, and repetition of
details shall not be permitted. Do not show standard details not
applicable to the project, and m nim ze unnecessary wasted space. Do not

i nclude details of standard products or itenms, which are adequately covered
by specifications on the drawi ngs. Each Design Discipline shall provide a
conplete list of abbreviations and synmbols used in their respective

drawi ngs. Detail the drawi ngs such that conformance with the RFP can be
checked and to the extent that shop draw ngs can be checked. Do not use
shop drawi ngs as design drawi ngs. The design docunents shall consist of
drawi ngs on a 863.6 nmx 558.8 mmor 22.0" x 34.0 " format. The Contractor
shal | use standard Corps of Engineers title blocks and borders on all

drawi ngs. Submit an index of drawi ngs with each submittal. The
Contracting Officer's Representative will furnish the Contractor file,
drawi ng, and specification nunmbers for inclusion in the title blocks of the
drawi ngs. |In addition, Draw ngs nust be submitted in el ectronic Adobe PDF

format as described in Design Submttals.
1.10.2 Met hods and For nat

Create all draw ngs using CADD nmet hods in AutoCAD format. Save all Design
Conpl ete CADD files as AutoDesk Aut oCAD Version 2000 or later. The
Contractor shall be conpliant with A/E/ C CADD Standards Rel ease 2.0. This
standard can be downl oaded fromthe CADD) G S Technol ogy Center at
http://tsc.wes.army. ml/products/standards/aec/ aecst dweb. asp This standard
shal | be used as guidance for standard details, cell libraries, title

bl ocks, and | ayer/level assignments.

1.10.3 Use of Standard Fonts

Only standard fonts provided by Aut oCAD shall be used in the creation of
CADD files. No fonts created by third parties or the designers are
permtted.

1.10.4 Use of Reference Files

The use of Reference files and Xrefs during the design stage are up to the
di scretion of the designers. Separate nodel and sheet files shall be
provi ded as required by A/E/ C CADD Standards Rel ease 2.0.

1.10.5 Subm ttal Media

Submit five (5) copies of all Design Conplete CADD files on the follow ng
nmedi a.
- CD- ROM Di sk

1.11 SPECI FI CATI ONS
1.11.1 Cener al

The Contractor shall submt marked-up and final specifications as required.
The specifications shall be Unified Facilities Guide Specifications
(UFGS). Edit the specifications for this project and subnit in marked-up
or redlined draft version at the Pre-Final Review submittal stage. |If the
design is based on a specific product, the specification shall consist of
the inmportant features of the product. The specification shall be detailed
enough such that another product neeting the specification could be
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substituted and it would not adversely inpact the project. After

i ncorporation of comments, submit a final, design conplete specification
package. Delete all marked-out or redlined text and type in all inserted
text. In addition, Specifications nust be submitted in Adobe PDF format as
described in Design Subnmittals.

1.11.2 Submittal Register

Devel op the submittal requirements during construction during the design
phase of the contract, by producing a Contractor Subnittal Register during
design. The Contractor shall be responsible for listing all required
submittals necessary to insure the project requirenments are conplied with.
The Register shall identify submttal itens such as shop draw ngs,
manufacturer's literature, certificates of conpliance, material sanples,
guarantees, test results, etc that the Contractor shall subnit for review
and/ or approval action during the Ilife of the construction contract. The
Contractor shall place all the Submittal Regi ster pages in an appendi x of
the final specifications.

1.12  CONTENTS OF 90% DESI GN SUBM TTAL
1.12.1 90% Pre-Final Design Submitta

The review of this subnittal is to ensure that the design is in accordance
with the directions provided the Contractor during the design process as
well as the original solicitation and the contractor's proposal. The
Contractor shall subnmit the foll owi ng documents for 90% Desi gn Revi ew.

1.12. 1.1 Desi gn Anal ysi s

Al'l design calculations shall be included. The Design Anal ysis shal
contain all explanatory material given the design rationale for any design
deci si ons, whi ch woul d not be obvious to an engi neer review ng the

subm tted Drawi ngs and Specifications.

1.12.1.2 Contract Draw ngs
The Contract Drawi ngs submtted for 90% Desi gn Review shall include the
Graphic Exhibits provided in the Statenent of Wirk that has been revised
and conpl eted as necessary. The Contractor is required to have properly
conpl eted his coordi nati on checks and have the draw ngs 90% conpl ete. The
drawi ngs shall contain sufficient detail necessary to assure a clear
under standi ng of the intent of the work. Shop drawi ngs will not be
consi dered as desi gn draw ngs.

1.12.1.3 Speci fications

The specifications for all itens of work submtted for 90%revi ew shal
consi st of |egible mark-up specifications sections.

1.12.2 El ectroni ¢ Submi ssi on
Appropriate nunber of copies of CD ROM containing Adobe PDF file formats of
the Pre-Final 90% Draw ngs, Design Analysis and Specifications shall also
be submitted, in addition to required hard copies.

1.12.3 CGeneral Narratives -Site/Utility Portion at 90% Design Submitta

The site/utility portion of the 90% design subnmittal shall contain as a
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m ni mum the foll ow ng:

a. Sitel/lLayout: Explanation of objectives and factors influencing
siting decisions. General overview of maj or site features
pl anned, such as building orientation, drainage patterns, parking
provisions, traffic circulation, provisions for the handi capped,
security requirenents, etc. Rationale for locating major site
el ements. Set back requirenents or specific clearance
requi renments. Locations of borrow and spoil areas.

b. Uility Systems: Design narrative for the electrical systens

relating to this project. |Include an analysis of the existing
di stribution systens capability to supply sufficient quantity at
adequate levels. |If the existing distribution systens are

i nadequat e, provide the design solution to augment the systens to
provide the requirements for the new facilities.

1.12.3.1 Drawi ngs, Required Techni cal Data Devel oped to 90% Conpl eti on

Al'l drawi ngs included in the required technical data for the proposa
subm ssi on, shall be devel oped to 90 percent conmpletion. In addition to
the individual utility plans, submt a combined utility plan drawn to the
same scale as the individual utility plans.

a. GCeneral Site Layout: Site plan showing the |ocation of the
project buildings in relation to other existing buildings, roads,
el ectrical poles, exterior power lines. Label and tie down
| ocations of new site el ements (buildings, manhol es, handhol es,
pul | boxes, power poles, street lighting, etc.) Scale shall be
i ncl uded.

b. Electrical Plan Requirenents: Required diagrans and details on
Site Electrical and Tel ecommuni cati ons Draw ngs.

(1) Of-Site Electrical and Tel ecomruni cations Distribution
Pl ans:

(2) Of-Site Primary Circuit Routing Plans:
(3) Of-Site One Line D agrans
(4) Of-Site Details.

(5) On-Site Electrical and Tel ecomunications Distribution
Pl ans:

(6) On-Site One Line Diagrans

(7) On-Site Distribution Transfornmer Schedul e: Provide with the
fol | owi ng headi ngs:

(8) Transformer Designation. Transformer Size (KVA).
Bui | di ng(s) Served. Primary Phase(s) and Circuit to which
connect ed.

(9) Details shall include but not limted to poles, nmanhol es,
handhol es, ductbanks, site lighting poles, trenching, pad-nounted
transformers and switches, etc. Calcul ations shall support all new
manhol e and handhol e | ocati ons.
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(10) See Chapter 5, Electrical Systens, for other design
requirenents.

c. Specifications: Provide pre-final draft marked-up specifications,
whi ch include all sections, which apply to site/utility work.

d. Design Analysis: Design analysis shall include design cal culations
fully devel oped to support the design of the site and utility
systems included in this subnmittal

e. Geotechnical: Soils analysis and geotechnical report.
Geot echni cal information nust be provided to support al
assunptions and design paraneters utilized in the presented
site/utility design as applicable.

1.12. 4 Bui |l di ng Portion at 90% Design Subnitta

The buil ding portion of the 90% design submittal shall contain as a
m ni mum the foll ow ng:

1.12. 4.1 Architectura

a. The conmplete architectural analysis, drawi ngs and specifications
shall be included in the 90% Pre-Final Submttal. Architectura
specifications nust be conplete with all edits incorporated in the
speci fication text.

b. Details: Conplete Construction details, sections, interior
el evations, exterior elevations, etc., shall be provided to
descri be the nmethods and materials of design

c. Fire rated construction plan: Al fire rated walls shall be shown
where they begin and where they end. Fire rated doors, fire rated
door frames, fire rated wi ndows and wi ndow franes, door hardware,
fire danpers, and snpbke danmpers are to be shown with the
appropriate fire rating in hours.

1.12.4.2 Structural Systemns

a. State the live loads to be used for design. Include roof and
floor |oads; wind |loads, |lateral earth pressure |oads, seisnc
| oads, etc., as applicable.

b. Describe the method of providing |ateral stability for the
structural systemto meet seisnic and wind | oad requirenents.
Include sufficient calculations to verify the adequacy of the
nmet hod.

c. Furnish calculations for all principal roof, floor, and foundation

menbers.
d. This submittal shall include draw ngs showi ng roof and fl oor
fram ng plans as applicable. Principal nenbers will be shown on

the plans. A foundation plan shall also be furnished show ng main
footings and grade beans where applicable. Were beam colum,
and footing schedul es are used, show schedules and fill in
sufficient itens to indicate nethod to be used. Show typical bar
bendi ng diagramif applicable. Typical sections shall be
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furni shed for roof, floor, and foundation conditions. Structura
drawi ngs for proposals and submttals shall be separate from
architectural draw ngs.

e. Any conputer anal yses used shall be wi dely accepted, conmercially
avai | abl e prograns; or conplete docunentati on of the input and
out put of the program shall be provided.

f. Provide conplete seisnic anal yses for all building structura

conponent s. Seism c calculations shall clearly denonstrate
conpliance with all requirenments set forth in the Statenment of
Wor k.

1.12.4.3 El ectrical Systens Requirenents

The El ectrical systenms design analysis, draw ngs, and specifications shal
contain as a mininum the follow ng:

a. Electrical Floor Plans. The floor plans shall show all principle
architectural features of the building, which will affect the
el ectrical design. The floor plans shall also show (but not
limted to) the foll ow ng:

Room desi gnat i ons.

El ectrical |egend and applicabl e notes.
Lighting fixtures, properly identified.
Swi tches for control of |ighting.
Recept acl es.

Location and desi gnation of panel boards. Plans should clearly
i ndicate type of mounting required (flush or surface) and be
refl ected accordingly in specifications. Service entrance
(conduit and main di sconnect).

Location, designation and rating of notors and/or equi pnent
which requires electrical service. Show nmethod of term nation
and/ or connection to notors and/or equi prment. Show necessary
junction boxes, disconnects, controllers (approxi mate only),
conduit stubs, and receptacles required to serve the notor and/or
equi prent . Al circuit wiring and cables (number and sizes)

Al'l conduit runs and sizes
Al riser and one |ine diagrans
Al'l other electrical and el ectronic equi pment

c. Building R ser Diagram (from pad-nmounted transformer to unit | oad

center panel board): Indicate the types and sizes of electrica
equi pmrent and wiring. Include grounding and netering requirenents.
d. Load Center and Panel board Schedul e(s): Schedul e shall indicate

the foll ow ng information:

Load Center/Panel board Characteristics (Panel Designation
Vol t age, Phase, Wres, Main Breaker Rating and Mounti ng)

Branch Circuit Designations.

Load Desi gnati ons.

Circuit Breaker Characteristics. (Nunmber of Poles, Trip Rating,
Al C Rati ng)

Branch G rcuit Connected Loads (AMPS)
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Speci al Feat ures.

e. Lighting Fixture Schedule: (Schedule shall indicate the follow ng
i nformation:)

Fi xture Desi gnati on.

General Fixture Description
Nunber and Type of Lanp(s).
Type of Mbunti ng.

Vol t age

Speci al Feat ures.

f. Details: Details of all light fixtures shall be provided.
Construction details, sections, elevations, etc., shall be
provi ded where required for clarification of methods and naterials
of design.

g. Electrical systens specifications nust be conplete with al
mar k-ups and edits incorporated in the specification text.

h. Design analysis and calculations for the electrical systenms shal
be prepared by a licensed professional engineer and data shall be
stanped. The design anal ysis shall be separately bound, in one or
nore vol unmes. The design analysis shall include all cal culations
required to support design decisions, including (but not Iimted
to) lighting calculations, voltage drop cal cul ations, | oad
calcul ations (for transformers, conductor sizes, circuit breaker
si zes, panel board sizes, etc.), and protective device coordination
short circuit calculations. The analysis shall also include
specific criteria furnished, conference m nutes, and cost anal yses
of all systens considered. Show functional and engi neering
criteria, design information, and cal cul ati ons applicable to the
project. The analysis shall be organized in a format appropriate
for review, approval, and record purposes. The design
cal cul ati ons shall indicate nethods and references identified, and
shal | expl ain assunpti ons and concl usi ons.

i. Voltage Drop (VD) Cal culations: Provide voltage drop cal cul ati ons
of primary feeders, site lighting circuits, service |laterals,
feeder conductors, and selected branch circuits over 31m (100 ft)
in length. Mximm allowable voltage drop for site lighting and
service laterals is 3% The conbined voltage drop for the service
laterals, unit feeders, and branch circuit cannot exceed 5 percent.

j. Means of egress lighting and LED type exit signs meeting LSC shal
be shown on the plans.

k. See Chapter 5, Electrical Systens, for other design requirenents.
1.12.4. 4 Sust ai nabl e Desi gn
Provide a conmpleted SPiRi T checklist to show conpliance with the Bronze

level indicated in the Statenent OF Wbrk and i ncorporated comrents on the
previ ous design subnittal
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.13 CONTENTS OF 100% DESI GN SUBM TTAL
.13.1 Cener al :

A conpl ete set of construction docunments plans and specifications at the
sane |level of detail as if the project were to be bid including a conmplete
list of equipnent, fixtures and nmaterials to be used.

.13.1.1 Conpl ete Design Analysis for Al Design Disciplines

The Final 100% Design Analysis shall be an extension of the reviewed 90%
desi gn anal ysis and supports and verifies the design conplies with the
requi renents of the project.

.13.1.2 Final (100% Draw ngs

The Final (100% drawi ngs are an extension of the review 90% draw ngs and
i nclude all revisions incorporated fromthe 90% revi ew coments. Draw ngs
shal | be 100% conpl ete, signed and seal ed by the designer of record.

.13.1.3 Final (100% Specifications

The Contractor shall nmake final identification of all nmaterials at this
st age.

.13.1.4 El ect roni ¢ Subm ssi on

Appropriate nunber of copies of CD ROM containing Adobe PDF file formts of
t he Final 100% Draw ngs, Design Analysis and Specifications shall also be
submitted, in addition to required hard copies.

.13.1.5 Conment Response Package:

Conpl et e package showi ng all comrents fromall previous reviews and the
respecti ve response and di sposition.

1.13.1.6 Addi ti onal Requirenents.
a. Conpl i ance Certification

(1) The Contractor shall certify that the features and standards
offered in its submttals nmeet or exceed the correspondi ng

mandat ory features and standards stated in the Scope of Work. A
certification to this effect shall be included on the title sheet
of each submittal made under this section. The certification
shal | be signed by the person(s) authorized to bind the offeror
under the offer, or by persons who have been delegated, in witing
such authori zati on.

(2) The parties understand that, at the time of award, al
features and standards proposed in the Contractor's accepted

of fer, including the mandatory requirenents of the RFP, as anmended
by the Contractor's accepted offer, become binding upon both the
Governnent and the Contractor. Deviations fromthe features and
standards of the accepted offer, including deviations fromthe
RFP's nmandatory requirenents, as anended by the accepted offer

may be approved by the Contracting O ficer upon witten
application by the Contractor and agreenment as to good and
sufficient consideration by the parties, reflected in an equitable
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adjustment to the contract price.

b. Field Inspection. The Contractor shall verify field conditions,
which are significant to design, by field inspection, researching
and obtaining all necessary as-built draw ngs and reproduci ng t hem
for his own use as necessary, and discussing status with
know edgeabl e personnel. The information shall be reflected in
t he desi gn docunents.

c. Additional Topographic Information. The CGovernnent has supplied
all or a mjority of the topographic information required for the
project as part of the topographic survey sheets provided in the
Request for Proposals drawi ngs. Any additional topographic
i nformation required by the Contractor for design after award of
the contract shall be procured and paid for by the successfu
Pr oposer.

d. Soil and Foundation Report. A final and conplete soil and
foundation report shall be furnished by the Contractor in
accordance with the Statement of Work

1.13.2 Buil ding Portion at 100 Percent Design Subnitta

The buil ding design portion of the 100% desi gn submttal shall contain, as
a mnimm the following itens for all subnmittals:

1.13. 2.1 Archi tectur al

The architectural analysis, draw ngs and specifications shall include the
90% subnittal with corrections incorporated including the annotated
conments indicating what corrections were done. Architectura
specifications nust be conplete with all edits incorporated in the

speci fication text.

Al'l architectural drawi ngs shall be coordinated with the other engineering
di sciplines. Ensure that the plans are in conpliance with the applicable
codes. It will be the Contractor's responsibility to inplenent the
conments generated from any design review submttal as well as verify the
consi stency between plans and specification. The evaluation of the
Contractor's submittals shall be based on degree to which the subnitta
nmeet the requirements set forth in this docunent and the specifications.

1.13.2.2 Structural Design

a. Furnish conplete checked cal culations for all structural nenbers.
I ncor porate any changes required by comments on 90% Desi gn
Subm ttal.

b. Prior to this submttal, structural draw ngs shall be coordinated
with all other design disciplines.

c. The final structural drawi ngs shall contain the follow ng
information as a set of general notes:

The al | owabl e soil bearing val ue.

The design stresses of structural materials used.

The design live |oads used in the design of various portions of
t he structures.

The design wi nd speed.
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The seismc accel eration coefficients, seismc use group, and
performance |level criteria used in design

d. Al structural draw ngs and cal cul ations shall be checked and
stanped by the designer of record (a registered Professiona
Engi neer).

1.13.2.3 Specific Electrical Requirements:

The El ectrical systenms design analysis, draw ngs, and specifications shal
i ncl ude the 90% Submittal with corrections incorporated, including the
annot ated comments indicating what correcti ons were done on the 100%
Submittal. Al requirements specified in the 90% Subm ttal nust be

devel oped and conpleted to this 100% st age.

1.13.2.4 Sust ai nabl e Desi gn

Provide a revised conpleted SPiRi T checklist to show conpliance with the
Bronze | evel of the SpiRi T checklist due to changes in the design fromthe
90% subnmittal to the 100% submittal.

1.14 CONTENTS OF BACKCHECK SUBM TTAL

a. Design Drawi ngs: Draw ngs shall be 100% conpl ete, signed and
seal ed by the designer of record. All previous review comments
shal | be incorporated.

b. Design Analysis: Conplete final design analysis for all design
di sci plines.

c. Specifications: Conplete specifications shall be coordinated with
the drawi ngs and described in detail all itens shown on the
dr awi ngs.

d. Comment Response Package: Conplete specifications shall be
coordinated with the drawi ngs and described in detail all items
shown on the draw ngs.

PART 2 PRODUCTS
2.1 DESI GN RELATED PRODUCTS
2.1.1 DD Form 1354:

Three (3) sets of DD Form 1354, Transfer and Acceptance of Mlitary Rea
Property shall be prepared in accordance with ER 415-345-38 and submitted
to the Contracting Oficer.

2.1.2 Repr oducti on

Upon Gover nment approval of 100% desi gn docunents, the original will be
returned to the Contractor for reproduction purposes. The Contractor
will be responsible for his own reproduction as well as reproduction for
Gover nment use. The Governnment will require twi ce the nunber of copies
of the plans and specifications as were required for the revi ew stages, no
col or boards will be required. The originals will be retained by the
Contractor for recording of as-built conditions. Upon conpletion of the
project, the original design documents corrected to reflect as-built
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conditions will be supplied to the Governnent.
PART 3 EXECUTI ON
(Not Applicable)

-- End of Section --
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SECTION 01312

QUALITY CONTROL SYSTEM (QCS)

PART 1 GENERAL

1.

1 GENERAL

The Government will use the Resident Management System for Windows (RMS) to
assist in its monitoring and administration of this contract. The
Contractor shall use the Government-furnished Construction Contractor
Module of RMS, referred to as QCS, to record, maintain, and submit various
information throughout the contract period. This joint Government-
Contractor use of RMS and QCS will facilitate electronic exchange of
information and overall management of the contract. QCS provides the means
for the Contractor to input, track, and electronically share information
with the Government in the following areas:

Administration
Finances

Quality Control
Submittal Monitoring
Scheduling
Import/Export of Data

1.1 Applicability

0CS shall be used during both the design and construction phases of the
contract.

.1.2 Correspondence and Electronic Communications

For ease and speed of communications, both Government and Contractor will,
to the maximum extent feasible, exchange correspondence and other documents
in electronic format. Correspondence, pay requests and other documents
comprising the official contract record shall also be provided in paper
format, with signatures and dates where necessary. Paper documents will
govern, in the event of discrepancy with the electronic version.

.1.3 Other Factors

Particular attention is directed to Contract Clause, "Schedules for
Construction Contracts", Contract Clause, "Payments", Section 01320,
PROJECT SCHEDULE, Section 01330, SUBMITTAL PROCEDURES, and Section 01451,
CONTRACTOR QUALITY CONTROL, which have a direct relationship to the
reporting to be accomplished through QCS. Also, there is no separate
payment for establishing and maintaining the QCS database; all costs
associated therewith shall be included in the pricing for the work.

.2 QCS SOFTWARE

0CS is a Windows-based program that can be run on a stand-alone personal
computer or on a network. The Government will make available the QCS
software to the Contractor after award of the contract. Prior to the
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Pre-Design Conference, the Contractor shall be responsible to download,
install and use the latest version of the QCS software from the
Government's RMS Internet Website:
(http://winrms.usace.army.mil/contractor's.htm).

Upon specific justification and request by the Contractor, the Government
can provide QCS on 3-1/2 inch high-density diskettes or CD-ROM. Any
program updates of QCS will be made available to the Contractor via the
Government RMS Website as they become available.

1.3 SYSTEM REQUIREMENTS

The following listed hardware and software is the minimum system
configuration that the Contractor shall have to run QCS:

HARDWARE

IBM-compatible PC with 200 MHz Pentium or higher processor
32+ MB RAM

4 GB hard drive disk space for sole use by the QCS system
3 1/2 inch high-density floppy drive

Compact disk (CD) Reader

Color monitor

Laser printer compatible with HP LaserJet III or better,
with minimum 4 MB installed memory.

Connection to the Internet, minimum 28 BPS
SOFTWARE

MS Windows 95 or newer version operating system (MS Windows NT
4.0 or newer is recommended)

Word Processing software compatible with MS Word 97 or newer
Internet browser
The Contractor's computer system shall be protected by virus
protection software that is regularly upgraded with all issued
manufacturer's updates throughout the life of the contract.
Electronic mail (E-mail) compatible with MS Outlook
1.4 RELATED INFORMATION
1.4.1 QCS User Guide
After contract award, the Contractor shall download instructions for the
installation and use of QCS from the Government RMS Internet Website. 1In

case of justifiable difficulties, the Government will provide the
Contractor with a CD-ROM containing these instructions.
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1

.4.2 Contractor Quality Control (CQC) Training

The use of QCS will be discussed with the Contractor's QC System Manager in
the course entitled, "Construction Quality Management For Contractors”
(Section 01451 CONTRACTOR QUALITY CONTROL) .

.5 CONTRACT DATABASE

Prior to the pre-design conference, the Government will provide the
Contractor with basic contract award data to use for QCS. The Government
will provide data updates to the Contractor as needed, generally by files
attached to E-mail. These updates will generally consist of submittal
reviews, correspondence status, QA comments, and other administrative and
QA data.

.6 DATABASE MAINTENANCE

The Contractor shall establish, maintain, and update data for the contract
in the QCS8 database throughout the duration of the contract. The
Contractor shall establish and maintain the QCS database at the
Contractor's site office. Data updates to the Government shall be
submitted by E-mail with file attachments, e.g., daily reports, schedule
updates, payment requests. If permitted by the Contracting Officer, a data
diskette or CD-ROM may be used instead of E-mail (see Paragraph DATA
SUBMISSION VIA COMPUTER DISKETTE OR CD-ROM). The QCS database typically
shall include current data on the following items:

.6.1 Administration

.6.1.1 Contractor Information

The database shall contain the Contractor's name, address, telephone
numbers, management staff, and other required items. Within 14 calendar
days of receipt of QCS software from the Government, the Contractor shall
deliver Contractor administrative data in electronic format via E-mail.

.6.1.2 Subcontractor Information

The database shall contain the name, trade, address, phone numbers, and
other required information for all subcontractors. A subcontractor must be
listed separately for each trade to be performed. Each subcontractor/trade
shall be assigned a unique Responsibility Code, provided in QCS. Within 14
calendar days of receipt of QCS software from the Government, the
Contractor shall deliver subcontractor administrative data in electronic
format via E-mail.

.6.1.3 Correspondence

All Contractor correspondence to the Government shall be identified with a
serial number. Correspondence initiated by the Contractor's site office
shall be prefixed with "S". Letters initiated by the Contractor's home
(main) office shall be prefixed with "H". Letters shall be numbered
starting from 0001. (e.g., H-0001 or S-0001). The Government's letters to
the Contractor will be prefixed with "C".

.6.1.4 Equipment

The Contractor's QCS database shall contain a current list of equipment
planned for use or being used on the jobsite, including the most recent and
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planned equipment inspection dates.
1.6.1.5 Management Reporting

QCS includes a number of reports that Contractor management can use to
track the status of the project. The value of these reports is reflective
of the gquality of the data input, and is maintained in the various sections
of QCS. Among these reports are: Progress Payment Request worksheet,
QA/QC comments, Submittal Register Status, Three-Phase Inspection
checklists.

1.6.2 Finances
1.6.2.1 Pay Activity Data

The QCS database shall include a list of pay activities that the Contractor
shall develop in conjunction with the construction schedule. The sum of
all pay activities shall be equal to the total contract amount, including
modifications. Pay activities shall be grouped by Contract Line Item
Number (CLIN), and the sum of the activities shall equal the amount of each
CLIN. The total of all CLINs equals the Contract Amount.

1.6.2.2 Payment Requests

All progress payment requests shall be prepared using QCS. The Contractor
shall complete the payment request worksheet and include it with the
payment request. The work completed, measured as percent or as specific
quantities, shall be updated at least monthly. After the update, the
Contractor shall generate a payment request report using QCS. The
Contractor shall submit the payment requests with supporting data by E-mail
with file attachment(s). If permitted by the Contracting Officer, a data
diskette may be used instead of E-mail. A signed paper copy of the
approved payment request is also required, which shall govern in the event
of discrepancy with the electronic version.

1.6.3 Quality Control (QC)

QCS provides a means to track implementation of the 3-phase QC Control
System, prepare daily reports, identify and track deficiencies, document
progress of work, and support other contractor QC requirements. The
Contractor shall maintain this data on a daily basis. Entered data will
automatically output to the QCS generated daily report. The Contractor
shall provide the Government a quality control plan within the time
required in Section 01451, CONTRACTOR QUALITY CONTROL. Within seven
calendar days of Government acceptance, the Contractor shall submit a data
diskette or CD-ROM reflecting the information contained in the accepted
quality control Plan: schedule, pay activities, features of work,
submittal register, QC requirements, and eguipment list.

1.6.3.1 Daily Contractor Quality Control (CQC) Reports

QCS includes the means to produce the Daily CQC Report. The Contractor may
use other formats to record basic QC data. However, the Daily CQC Report
generated by QCS shall be the Contractor's official report. Data from any
supplemental reports by the Contractor shall be summarized and consolidated
onto the QCS-generated Daily CQC Report. Daily CQC Reports shall be
submitted as required by Section 01451, CONTRACTOR QUALITY CONTROL.

Reports shall be submitted electronically to the Government using E-mail or
diskette within 24 hours after the date covered by the report. Use of
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either mode of submittal shall be coordinated with the Government
representative. The Contractor shall also provide the Government a signed,
printed copy of the daily CQC report.

1.6.3.2 Deficiency Tracking

The Contractor shall use QCS to track deficiencies. Deficiencies
identified by the Contractor will be numerically tracked using QC punch
list items. The Contractor shall maintain a current log of its QC punch
list items in the QCS database. The Government will log the deficiencies
it has identified using its QA punch list items. The Government's QA punch
list items will be included in its export file to the Contractor. The
Contractor shall regularly update the correction status of both QC and QA
punch list items.

1.6.3.3 Three-Phase Control Meetings

The Contractor shall maintain scheduled and actual dates and times of
preparatory and initial control meetings in QCS.

1.6.3.4 Accident/Safety Tracking

The Government will issue safety comments, directions, or guidance whenever
safety deficiencies are observed. The Government's safety comments will be
included in its export file to the Contractor. The Contractor shall
regularly update the correction status of the safety comments. In
addition, the Contractor shall utilize QCS to advise the Government of any
accidents occurring on the jobsite. This brief supplemental entry is not
to be considered as a substitute for completion of mandatory reports, e.g.,
ENG Form 3394 and OSHA Form 200.

1.6.3.5 Features of Work

The Contractor shall include a complete list of the features of work in the
QCS database. A feature of work may be associated with multiple pay
activities. However, each pay activity (see subparagraph "Pay Activity
Data" of paragraph "Finances") will only be linked to a single feature of
work.

1.6.3.6 QC Requirements

The Contractor shall develop and maintain a complete list of QC testing,
transferred and installed property, and user training requirements in QCS.
The Contractor shall update all data on these QC requirements as work
progresses, and shall promptly provide this information to the Government
via QCS.

1.6.4 Submittal Management

The Contractor shall develop the initial submittal register, ENG Form 4288,
SUBMITTAL REGISTER, from the submittal list provided by its Designer of
Record. Thereafter, the Contractor shall maintain a complete list of all
submittals, including completion of all data columns. Dates on which
submittals are received and returned by the Government will be included in
its export file to the Contractor. The Contractor shall use QCS to track
and transmit all submittals. ENG Form 4025, submittal transmittal form,
and the submittal register update, ENG Form 4288, shall be produced using
QCS. 0CS and RMS will be used to update, store and exchange submittal
registers and transmittals, but will not be used for storage of actual
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submittals.
1.6.5 Schedule

The Contractor shall develop a construction schedule consisting of pay
activities, in accordance with Section 01320, PROJECT SCHEDULE. This
schedule shall be input and maintained in the QCS database either manually
or by using the Standard Data Exchange Format (SDEF) (see Section 01320
PROJECT SCHEDULE). The updated schedule data shall be included with each
pay request submitted by the Contractor.

1.6.6 Import/Export of Data

QCS includes the ability to export Contractor data to the Government and to
import submittal register and other Government-provided data, and schedule
data using SDEF.

1.7 IMPLEMENTATION

Contractor use of QCS as described in the preceding paragraphs is
mandatory. The Contractor shall ensure that sufficient resources are
available to maintain its QCS database, and to provide the Government with
regular database updates. QCS shall be an integral part of the
Contractor's management of quality control.

1.8 DATA SUBMISSION VIA COMPUTER DISKETTE OR CD-ROM

The Government-preferred method for Contractor's submission of updates,
payment requests, correspondence and other data is by E-mail with file
attachment (s). For locations where this is not feasible, the Contracting
Officer may permit use of computer diskettes or CD-ROM for data transfer.
Data on the disks or CDs shall be exported using the QCS built-in export
function. If used, diskettes and CD-ROMs will be submitted in accordance
with the following:

1.8.1 File Medium

The Contractor shall submit required data on 3-1/2 inch double-sided
high-density diskettes formatted to hold 1.44 MB of data, capable of
running under Microsoft Windows 95 or newer. Alternatively, CD-ROMs may be
used. They shall conform to industry standards used in the United States.
All data shall be provided in English.

1.8.2 Disk or CD-ROM Labels
The Contractor shall affix a permanent exterior label to each diskette
and/or CD-ROM submitted. The label shall indicate in English, the QCS file
name, full contract number, contract name, project location, data date,
name and telephone number of person responsible for the data.

1.8.3 File Names

The Government will provide the file names to be used by the Contractor
with the QCS software.

1.9 MONTHLY COORDINATION MEETING

The Contractor shall update the QCS database each workday. At least
monthly, the Contractor shall generate and submit an export file to the
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Government with schedule update and progress payment request. As required
in Contract Clause "Payments", at least one week prior to submittal, the
Contractor shall meet with the Government representative to review the
planned progress payment data submission for errors and omissions. The
Contractor shall make all required corrections prior to Government
acceptance of the export file and progress payment request. Payment
requests accompanied by incomplete or incorrect data submittals will be
returned. The Government will not process progress payments until an
acceptable QCS export file is received.

1.10 NOTIFICATION OF NONCOMPLIANCE
The Contracting Officer will notify the Contractor of any detected
noncompliance with the requirements of this specification. The Contractor
shall take immediate corrective action after receipt of such notice. Such
notice, when delivered to the Contractor at the work site, shall be deemed
sufficient for the purpose of notification.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION (Not Applicable)

-- End of Section --
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SECTION 01320

PROJECT SCHEDULE

PART 1 GENERAL
1.1 ELECTRONIC SCHEDULE REQUIREMENT

The Project Schedule to be prepared by the Contractor shall be
electronically prepared using software capable of generating a data file in
the Standard Data Exchange Format (SDEF). The Project Schedule shall
consist of a network analysis system as described below. In preparing this
system the scheduling of Construction is the sole responsibility of the
contractor. The requirement for the system is included to assure adequate
planning in the execution of the work and to assist the Contracting Officer
in appraising the reasonableness of the proposed schedule and evaluating
progress of the work for the purposes of payment.

1.2 SUBMITTALS

Government acceptance is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals
Preliminary Project Schedule; G.
Initial Project Schedule; G.
Periodic Schedule Updates; G.

Four copies of the schedules showing codes, values, categories,
numbers, items, etc., as required.

Periodic schedule updates shall be submitted monthly.
SD-06 Test Reports

Narrative Report.
Schedule Reports.

Four copies of the reports showing numbers, descriptions, dates,
float, starts, finishes, durations, sequences, etc., as required.

SD-07 Certificates
Qualifications; G.

Documentation showing qualifications of personnel preparing
schedule reports.

1.3 QUALIFICATIONS

The Contractor shall designate an authorized representative who shall be
responsible for the preparation of all required project schedule reports.
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This person shall have previously created and reviewed computerized
schedules using the software selected by the Contractor. Qualifications of
this individual shall be submitted to the Contracting Officer for review
with the Preliminary Project Schedule submission.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3

.1 GENERAL

Pursuant to the Contract Clause, SCHEDULE FOR CONSTRUCTION CONTRACTS, a
Project Schedule as described below shall be prepared. The Contractor
shall be responsible for scheduling of all design, procurement and
construction activities. Contractor management personnel shall actively
participate in its development. Designers of record, consultants,
subcontractors and suppliers working on the project shall also contribute
in developing and maintaining an accurate Project Schedule. The accepted
Project Schedule shall be used to measure the progress of the work, to aid
in evaluating time extensions, and to provide the basis of all progress
payments.

1.1 Fast Track Site Work Construction

Utilizing the 90 percent drawings and specifications, the Contractor shall
commence work on the infrastructure work of the ball field.

.2 BASIS FOR PAYMENT

The schedule shall be the basis for measuring Contractor progress. Lack of
an accepted schedule or scheduling personnel shall result in an inability
of the Contracting Officer to evaluate Contractor progress for the purposes
of payment. Failure of the Contractor to provide all information, as
specified below, shall result in the disapproval of the entire Project
Schedule submission and the inability of the Contracting Officer to
evaluate Contractor progress for payment purposes. In the case where
Project Schedule revisions have been directed by the Contracting Officer
and those revisions have not been included in the Project Schedule, then
the Contracting Officer may hold retainage up to the maximum allowed by
contract, each payment period, until revisions to the Project Schedule have
been made.

.3 ELECTRONIC PROJECT SCHEDULE

The computer software system utilized by the Contractor to produce the
Project Schedule shall be capable of providing all requirements of this
specification. Failure of the Contractor to meet the reguirements of this
specification shall result in the disapproval of the schedule. Manually
generated schedules will not be accepted.

The system noted below is capable of generating a file in the Standard Data
Exchange Format (SDEF). All electronic data submittals shall be in SDEF.
SDEF information is available from the Contracting Officer.

Vendor/System with SDEF support:
Primavera Systems PRIMAVERA PROJECT PLANNER (P3)
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3.

3.1 Use of the Critical Path Method

The Critical Path Method (CPM) of network calculation shall be used to
generate the Project Schedule. The Contractor shall provide the Project
Schedule in either the Precedence Diagram Method (PDM) or the Arrow Diagram
Method (ADM) .

.3.2 Level of Detail Required

With the exception of the preliminary schedule submission, the Project
Schedule shall include an appropriate level of detail. Failure to develop
or update the Project Schedule or provide data to the Contracting Officer
at the appropriate level of detail, as specified by the Contracting
Officer, shall result in the disapproval of the schedule. The Contracting
Officer will use, but is not limited to, the following conditions to
determine the appropriate level of detail to be used in the Project
Schedule.

.3.2.1 Activity Durations

Contractor submissions shall follow the direction of the Contracting
Officer regarding reasonable activity durations. Reasonable durations are
those that allow the progress of activities to be accurately determined
between payment periods (usually less than 2 percent of all non-procurement
activities' Original Durations shall be greater than 20 days).

.3.2.2 Design and Permit Activities

The Contractor shall integrate design and permitting activities, including
necessary conferences and follow-up actions and design package submission
dates into the schedule. The design schedule showing the sequence of
events involved in carrying out the design tasks within the specific
contract period shall be included in the project schedule. The design
schedule should be at a detailed level of scheduling sufficient to identify
all major tasks including those that control the flow of work. The design
schedule shall include review and correction periods associated with each
item. This should be a forward planning as well as a project-monitoring
tocol. The schedule shall reflect calendar days and not specific dates for
each activity. If the design schedule is changed, the Contractor shall
submit a revised schedule reflecting the change within seven calendar days
of the change.

.3.2.3 Procurement Activities

Tasks related to the procurement of long lead materials or equipment shall
be included as separate activities in the project schedule. Long lead
materials and equipment are those materials that have a procurement cycle
of over 90 days. Examples of procurement process activities include, but
are not limited to: submittals, approvals, procurement, fabrication,
delivery, installation, start-up, and testing.

.3.2.4 Government Activities

Government and other agency activities that could impact progress shall be
shown. These activities include, but are not limited to: design reviews,
submittal reviews, environmental permit approvals by State regulators,
inspections, utility tie-in, Government Furnished Equipment (GFE) and
notice to proceed for phasing requirements.
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3.3.2.5 Responsibility

All activities shall be identified in the project schedule by the party
responsible to perform the work. Responsibility includes, but is not
limited to, the subcontracting firm, contractor work force, or government
agency performing a given task. The responsible party for each activity
shall be identified by the Responsibility Code.

3.3.2.6 Work Areas

All activities shall be identified in the project schedule by the work area
in which the activity occurs. Activities shall not be allowed to cover
more than one work area. The work area of each activity shall be
identified by the Work Area Code.

3.3.2.7 Modification or Claim Number

Any activity that is added or changed by contract modification or used to
justify claimed time shall be identified by a mod or claim code that
changed the activity. Activities shall not belong to more than one
modification or claim item. The modification or claim number of each
activity shall be identified by the Mod or Claim Number.

3.3.2.8 Bid Item

All activities shall be identified in the project schedule by the Contract
Line Item to which the activity belongs. An activity shall not contain
work in more than one line item. The line item for each appropriate
activity shall be identified by the Bid Item Code.

3.3.2.9 Feature of Work

All activities shall be identified in the project schedule according to the
feature of work to which the activity belongs. Feature of work refers, but
is not limited to a work breakdown structure for the project. The feature
of work for each activity shall be identified by the Feature of Work Code.

3.3.3 Scheduled Project Completion

The schedule interval shall extend from notice-to-proceed to the contract
completion date.

3.3.3.1 Project Start Date

The schedule shall start no earlier than the date that the Notice to
Proceed (NTP) was acknowledged. The Contractor shall include as the first
activity in the project schedule an activity called "Start Project". The
"Start Project" activity shall have: an "ES" constraint, a constraint date
equal to the date that the NTP was acknowledged, and a zero day duration.

3.3.3.2 Constraint of Last Activity

Completion of the last activity in the schedule shall be constrained by the
contract completion date. Calculation on project updates shall be such
that if the early finish of the last activity falls after the contract
completion date, then the float calculation shall reflect a negative float
on the critical path. The Contractor shall include as the last activity in
the project schedule an activity called "End Project". The "End Project"
activity shall have: an "LF" constraint, a constraint date eqgual to the
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completion date for the project, and a zero day duration.
3.3.3.3 Early Project Completion

In the event the project schedule shows completion of the project prior to
the contract completion date, the Contractor shall identify those
activities that have been accelerated and/or those activities that are
scheduled in parallel to support the Contractor's "early" completion.
Contractor shall specifically address each of the activities noted at every
project schedule update period to assist the Contracting Officer in
evaluating the Contractor's ability to actually complete prior to the
contract period.

3.3.4 Interim Completion Dates

Contractually specified interim completion dates shall also be constrained
to show negative float if the early finish date of the last activity in
that phase falls after the interim completion date. The completion dates
of each phase of the design-build contract shall be identified as interim
completion dates on the Project Schedule.

3.3.5 Default Progress Data Disallowed

Actual Start and Finish dates shall not be automatically updated by default
mechanisms that may be included in CPM scheduling software systems. Actual
Start and Finish dates on the CPM schedule shall match those dates provided
from Contractor Quality Control Reports. Failure of the Contractor to
document the Actual Start and Finish dates on the Daily Quality Control
report for every in-progress or completed activity and ensure that the data
contained on the Daily Quality Control reports is the sole basis for
schedule updating shall result in the disapproval of the Contractor's
schedule and the inability of the Contracting Officer to evaluate
Contractor progress for payment purposes.

3.3.6 Out-of-Sequence Progress

Activities that have posted progress without predecessors being completed
(Out-of-Sequence Progress) will be allowed only on a case-by-case
acceptance of the Contracting Officer. The Contracting Officer may direct
that changes in schedule logic be made to correct any or all

out -of -sequence work.

3.3.7 Extended Non-Work Periods
Designation of Holidays to account for non-work periods of over 5 days will
not be allowed. Non-work periods of over 5 days shall be identified by
addition of activities that represent the delays. Modifications to the
logic of the project schedule shall be made to link those activities that
may have been impacted by the delays to the newly added delay activities.

3.3.8 Negative Lags

Lag durations contained in the project schedule shall not have a negative
value.

3.4 PROJECT SCHEDULE SUBMISSIONS

The Contractor shall provide the submissions as described below. The data
disk, reports, and network diagrams required for each submission are
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contained in paragraph SUBMISSION REQUIREMENTS.
3.4.1 Preliminary Project Schedule Submission

The Preliminary Project Schedule, defining the Contractor's planned
operations for the first 90 calendar days shall be submitted for approval
within 20 calendar days after Notice to Proceed is acknowledged. The
accepted preliminary schedule shall be used for payment purposes not to
exceed 90 calendar days after Notice to Proceed.

3.4.2 Initial Project Schedule Submission

The Initial Project Schedule shall be submitted for acceptance within 60
calendar days after Notice to Proceed. The schedule shall provide a
reasonable sequence of activities, which represent work through the entire
project and shall be at a reasonable level of detail.

3.4.3 Periodic Schedule Updates

Based on the result of progress meetings, specified in "Periodic Progress
Meetings," the Contractor shall submit periodic schedule updates. These
submissions shall enable the Contracting Officer or to assess Contractor's
progress. If the Contractor fails or refuses to furnish the information
and project schedule data, which in the judgment of the Contracting Officer
or authorized representative, is necessary for verifying the contractor's
progress, the Contractor shall be deemed not to have provided an estimate
upon which progress payment may be made.

3.4.4 Standard Activity Coding Dictionary

The Contractor shall submit, with the Initial Project Schedule, a coding
scheme that shall be used throughout the project for all activity codes
contained in the schedule. The coding scheme submitted shall list the
values for each activity code category and translate those values into
project specific designations. For example, a Responsibility Code Value,
"ELE", may be identified as "Electrical Subcontractor." Activity code
values shall represent the same information throughout the duration of the
contract. Once accepted with the Initial Project Schedule submission,
changes to the activity coding scheme must be accepted by the Contracting
Officer. the activity coding scheme must be accepted by the Contracting
Officer.

3.5 SUBMISSION REQUIREMENTS
The following items shall be submitted by the Contractor for the initial
submission, and every periodic project schedule update throughout the life
of the project:

3.5.1 Data Disks
Two data disks or two sets of data disks containing the project schedule
shall be provided. Data on the disks shall be in the Standard Data
Exchange Format (SDEF), in accordance with ER-1-1-11, PROGRESS, SCHEDULES,
AND NETWORK ANALYSIS SYSTEMS, Appendix A, Standard Data Exchange Format
Specification (attached at the end of this Project Schedule specification).

3.5.1.1 File Medium

Required data shall be submitted on 3.5-inch disks, formatted to hold 1.44
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MB of data, under the MS-Windows operating system.
3.5.1.2 Disgsk Label

A permanent exterior label shall be affixed to each disk submitted. The
label shall indicate the type of schedule (Initial, Update, or Change),
full contract number, project name, project location, data date, name and
telephone number or person responsible for the schedule, and the operating
system and version used to format the disk.

3.5.1.3 File Name

Each file submitted shall have a name related to either the schedule data
date, project name, or contract number. The Contractor shall develop a
naming convention that will ensure that the names of the files submitted
are unique. The Contractor shall submit the file naming convention to the
Contracting Officer for approval.

3.5.2 Narrative Report

A Narrative Report shall be provided with each update of the project
schedule. This report shall be provided as the basis of the Contractor's
progress payment request. The Narrative Report shall include: a
description of activities along the critical path(s), a description of
current and anticipated problem areas or delaying factors and their impact,
and an explanation of corrective actions taken.

3.5.3 Accepted Changes Verification

only project schedule changes that have been previously accepted by the
Contracting Officer shall be included in the schedule submission. The
Narrative Report shall specifically reference, on an activity by activity
basis, all changes made since the previous period and relate each change to
documented, accepted schedule changes

3.5.4 Schedule Reports

The format for each activity for the schedule reports listed below shall
contain: Activity Numbers, Activity Description, Original Duration,
Remaining Duration, Early Start Date, Early Finish Date, Late Start Date,
Late Finish Date, Total Float. Actual Start and Actual Finish Dates shall
be printed for those activities in progress or completed.

3.5.4.1 Activity Report
A list of all activities sorted according to activity number and then
sorted according to Early Start Date. For completed activities the Actual
Start Date shall be used as the secondary sort.

3.5.4.2 Logic Report
A list of Preceding and Succeeding activities for every activity in
ascending order by activity number and then sorted according to Early Start
Date. For completed activities the Actual Start Date shall be used as the
secondary sort.

3.5.4.3 Total Float Report

A list of all activities sorted in ascending order of total float.
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Activities that have the same amount of total float shall be listed in
ascending order of Early Start Dates.

3.5.4.4 Earnings Report

A compilation of the Contractor's Total Earnings on the project from the
Notice to Proceed until the most recent Monthly Progress Meeting. This
report shall reflect the Earnings of specific activities based on the
agreements made in the field and approved between the Contractor and
Contracting Officer at the most recent Monthly Progress Meeting. Provided
that the Contractor has provided a complete schedule update, this report
shall serve as the basis of determining Contractor Payment. Activities
shall be grouped by bid item and sorted by activity numbers. This report
shall: sum all activities in a bid item and provide a bid item percent;
and complete and sum all bid items to provide a total project percent
complete. The printed report shall contain, for each activity: Activity
Number, Activity Description, Original Budgeted Amount, Total Quantity,
Quantity to Date, Percent Complete (based on cost), Earnings to Date.

3.5.5 Network Diagram

The network diagram shall be required on the initial schedule submission,
on monthly schedule update submissions, or whenever any logic changes have
occurred, to include addition or deletion of activities due to
modifications to the project. The network diagram shall depict and display
the order and interdependence of activities and the sequence in which the
work is to be accomplished. The activity or event number, description,
duration, and estimated earned value shall be shown on the diagram. The
Contracting Officer will use, but is not limited to, the following
conditions to review compliance with this paragraph:

3.5.5.1 Continuous Flow

Diagrams shall show a continuous flow from left to right with no arrows
from right to left. The activity or event number, description, duration,
and estimated earned value shall be shown on the diagram.

3.5.5.2 Project Milestone Dates

Dates shall be shown on the diagram for start of project, any contract
required interim completion dates, and contract completion dates.

3.5.5.3 Critical Path
The critical path shall be clearly shown.

3.5.5.4 Banding

Activities shall be grouped to assist in the understanding of the activity
sequence. Typically, this flow will group activities by work area and/or
responsibility.

3.5.5.5 S-Curves

A graph of anticipated earnings (S-Curves) showing cumulative for the
duration of the project. The vertical scale shall show earnings/percent
complete from 0%-100%. The horizontal scale shall be a time scale showing
the calendar months of the project. Three curves shall be plotted on the
same graph; the earnings/percent complete based on early finish dates; the
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earnings/percent complete based on late finish dates; the actual
earnings/percent complete to date.

3.5.5.6 Bar Chart

A bar chart covering the previous month's activities and progress, and the
planned activities over 3 months projected into the future. The chart
shall also include actual and anticipated earnings.

3.6 PERIODIC PROGRESS MEETINGS

Progress meetings to discuss payment shall include a monthly onsite meeting
or other regular intervals mutually agreed to at the preconstruction
conference. During this meeting the Contractor shall describe, on an
activity by activity basis, all proposed revisions and adjustments to the
project schedule required to reflect the current status of the project.

The Contracting Officer will accept activity progress, proposed revisions,
and adjustments as appropriate.

3.6.1 Meeting Attendance

The Contractor's Project Manager and Scheduler shall attend the regular
progress meeting.

3.6.2 Update Submission Following Progress Meeting
A complete update of the project schedule containing all accepted progress,
revisions, and adjustments, based on the regular progress meeting, shall be
submitted not later than 4 working days after the monthly progress meeting.
3.6.3 Progress Meeting Contents
Update information, including Actual Start Dates, Actual Finish Dates,
Remaining Durations, and Cost-to-Date shall be subject to the approval of
the Contracting Officer. The following is a minimum set of items that the
Contractor shall address, on an activity by activity basis, during each
progress meeting.

3.6.3.1 Start and Finish Dates

The Actual Start and Actual Finish dates for each activity currently
in-progress or completed activities.

3.6.3.2 Time Completion

The estimated Remaining Duration for each activity in-progress. Time-based
progress calculations must be based on Remaining Duration for each activity.

3.6.3.3 Cost Completion
The earnings for each activity started. Payment will be based on earnings
for each in-progress or completed activity. Payment for individual
activities will not be made for work that contains quality defects. A
portion of the overall project amount may be retained based on delays of
activities.

3.6.3.4 Logic Changes

All logic changes pertaining to Notice to Proceed on change orders, change
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orders to be incorporated into the schedule, contractor proposed changes in
work sequence, corrections to schedule logic for out-of-sequence progress,
lag durations, and other changes that have been made pursuant to contract
provisions shall be specifically identified and discussed.

3.6.3.5 Other Changes

Other changes required due to delays in completion of any activity or group
of activities include: 1) delays beyond the Contractor's control, such as
strikes and unusual weather. 2) delays encountered due to submittals,
Government Activities, deliveries or work stoppages which make re-planning
the work necessary, and 3) a schedule which does not represent the actual
prosecution and progress of the work.

3.7 REQUESTS FOR TIME EXTENSIONS

In the event the Contractor requests an extension of the completion date,
he shall furnish such justification, project schedule data and supporting
evidence as the Contracting Officer may deem necessary for a determination
as to whether or not the Contractor is entitled to an extension of time
under the provisions of the contract. Submission of proof of delay, based
on revised activity logic, duration, and costs (updated to the specific
date that the delay occurred) is obligatory to any acceptance.

3.7.1 Justification of Delay

The project schedule shall clearly display that the Contractor has used, in
full, all the float time available for the work involved with this request.

The Contracting Officer's determination as to the number of allowable days
of time extension shall be based upon the project schedule updates in
effect for the time period in question, and other factual information.
Actual delays that are found to be caused by the Contractor's own actions,
which result in the extension of the schedule, will not be a cause for a
time extension to the project completion date.

3.7.2 Submission Requirements
The Contractor shall submit a justification for each request for a change
in the project completion date of under 2 weeks based upon the most recent
schedule update at the time of the Notice to Proceed or constructive
direction issued for the change. Such a request shall be in accordance
with the requirements of other appropriate Contract Clauses and shall

include, as a minimum:

a. A list of affected activities, with their associated project
schedule activity number.

b. A brief explanation of the causes of the change.
c. An analysis of the overall impact of the changes proposed.
d. A sub-network of the affected area.

Activities impacted in each justification for change shall be identified by
a unique activity code contained in the required data file.

3.7.3 Additional Submission Requirements

For any requested time extension of over 2 weeks, the Contracting Officer
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may request an interim update with revised activities for a specific change
request. The Contractor shall provide this disk within 4 days of the
Contracting Officer's request.

3.8 DIRECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlement of
price and/or time, the Contractor shall submit proposed schedule revisions
to the Contracting Officer within 2 weeks of the NTP being issued. The
proposed revisions to the schedule will be accepted by the Contracting
Officer prior to inclusion of those changes within the project schedule.

If the Contractor fails to submit the proposed revisions, the Contracting
Officer may furnish the Contractor suggested revisions to the project
schedule. The Contractor shall include these revisions in the project
schedule until revisions are submitted, and final changes and impacts have
been negotiated. If the Contractor has any objections to the revisions
furnished by the Contracting Officer, the Contractor shall advise the
Contracting Officer within 2 weeks of receipt of the revisions. Regardless
of the objections, the Contractor shall continue to update the schedule
with the Contracting Officer's revisions until a mutual agreement in the
revisions is reached. If the Contractor fails to submit alternative
revisions within 2 weeks of receipt of the Contracting Officer's proposed
revisions, the Contractor will be deemed to have concurred with the
Contracting Officer's proposed revisions. The proposed revisions will then
be the basis for an equitable adjustment for performance of the work.

3.9 OWNERSHIP OF FLOAT

Float available in the schedule, at any time, shall not be considered for
the exclusive use of either the Government or the Contractor.

-- End of Section --
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STANDARD DATA EXCHANGE FORMAT SPECIFICATION

PART 1. GENERAL

1. Application of This Provision: The Standard Data Exchange Format (SDEF) provides a non-
proprietary protocol to exchange project planning and progress data between scheduling systems.

2. File Type and Format: The data file shall consist of a 132 character, freed format, “ASCI" file,
Text shall be left-justificd and numbers shall be right-justified in each field, Data records must
conform, exactly, to the sequence, column position, maximum length, mandatory values, and field
definitions described below to comply with the SDEF. Unless specifically stated, all numbers shall be
whole numbers. Fields containing numbers shall not be zero filled. All data columns shall be
separated by a single blank column. The file shall not contain blank lines.

3. Usage Notes: Where appropriate, notes regarding proper usage of systems to support the SDEF
have been included in brackets ( [ ] ). These notes are included to assist users in creating SDEF-
compatible files, given the variety of software systems that support the SDEF.

4. Recommended Systems:  Several systems have been tested to determine the accuracy of
importing and exporting SDEF files. For information on the current list of recommended systems,
please contact Mr. Stan Green at HQUSACE, (202) 761-0206, Althongh the currently listed sysiem
have been tested other systerns may also be acceptable provided those systems correctly impert and
export SDEF files.

5. SDEF Checker Program: A program that checks whether a file meets the SDEF is available free
of charge, A copy of this program may be obtained by written request to: U.S. Army Corps of
Engineers, ATTN: Mr. Bill East (CECER-FFA), P.O. Box 9005, Champaign, IL 61826-90005. A
description of the SDEF Checker is also available on the Tnternet and CivilNet.

PART 2- SDEF SPECIFICATION

6. SDEF Organization: The SDEF shall consist of the following records provided in the exact
sequence shown below:
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Paragraph Record

Reference Description Remarks

6.a ~ Volume Record Mandatory First Line of File

6.b Project Record Mandatory Second Line of File
6.c Calendar Record(s) Mandatory One Record Minimum
6.d Holiday Record(s) Mandatory if Holidays Used

6.e Activity Record(s) Mandatory Records

6. Precedence Record(s) Mandatory for Precedence

6.8 ' Unit Cost Record(s) ' Mandatory for Unit Costs

6.h Progress Record(s) Mandatory Records

6.i File End Record Mandatory Last Line of Disk/File

6.8, Volume Record: The Volume Record shall be used to control the transfer of data that may not
fit on a single disk. The first line in every file used to store SDEF data shall be the Volume Record.

The Volume Record shall sequentially identify the number of the data transfer disk(s). The Volume
Record shall have the following format:

Column Max. Req

RECORD IDENTIFIER 1-4 4 VOLM Fixed Filled
DISK NUMBER 6-7 2 v Number Right Justified

6.2.() The RECORD IDENTIFIER is the first four characters of this record. The required
value for this field shall be “VOLM". The VOLM record must appear on the fivst line of the SDEF
data file.

6.2.(2) The DISK NUMBER field shall identify the number of the data disk used to store the
data exchange information. If all data may be contained on a single disk, this field shall contain the
value of “I”. If more disks are required, then the second disk shall contain the value “27, the third

disk shall be designated with a “3”, and so on. Identifcation of the last data disk is accomplished in
the Reject End Record.

 6.b. Project Record: The Project Identifier Record shall contain general project
information. Because more than one SDEF file may be required for data transfer between large
projects, the PROJ record shall be the second line of the first SDEF file transferred. The PROJ record
shall contain information in the following format:



Column
Desctiption Position
RECORD IDENTIFIER - 4
DATA DATE 6- 12
PROJECT IDENTIFIER 14-17
PROJECT NAME 19-66
CONTRACTOR NAME 68-103
ARROW OR PRECEDENCE 105-105
CONTRACT NUMBER 107-112
PROJECT START 114-120
PROJECT END 122-128

Max. Req.
Len. Yalue
PROJ
y
N
48 Y
36V
1 AP
6 v
N
N

Type

Fixed
ddmmmyy
Alpha,
Alpha.
Alpha,
Fixed
Alpha,
ddmmmyy
ddmmmyy
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Notes

Filled
Filled
Left Justified
Left Justified
Left Tustified
Filled
Left Justified
Filled
Filled

6.b.(1) The RECORD IDENTIFIER is the first four characters of this record. The requived
value for this field shall be “PROJ”. This record shall contain the general project information and
indicates which scheduling method shall be used.

6.b.(2) The DATA DATE is the date of the schedule calculation. The abbreviation
“ddmmmyy" refers to a date format that shall translate a date into two numbers for the day, three
letters for the month, and two numbers for the year. For example, March 1, 1999 shall be translated
into OIMar99. This same convention for date formats shall be used throughout the entire data
format. To ensure that dates are translated consistently, the following abbreviations shall be used for

the three character month code:

Abbreviation Month

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

January
February
March
April
May

June

July
August
Septémber
October
November
December
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6.b.(3) The PROJECT IDENTIFIER is a maximum four character abbreviation for the
schedule. These four characters shall be used to uniquely identify the project and specific update as
agreed upon by Contractor and Contracting Officer. When wtilizing scheduling software these four
characters shall be used to select the project, Software manufacturers shall provide information to
users to ensure that data importing programs do not automatically overwrite other schedules with the
same PROJECT IDENTIFIER.

6.5.(4) The PROJECT NAME field shall contain the name and location of the project edited
to fit the space provided. The data appearing here shall appear on scheduling software reports, The
abbreviation “Alpha” refers to an “Alphanumeric”field value and shall be used throughout the
remainder of this specification.

6.b,(5) The CONTRACTOR NAME field shall contain the Construction Contractor’s name,
edited to fit the space provided.

6.b.(6) The ARROW OR PRECEDENCE field shall indicate which method shall be used for
calculation of the schedule. The value “A” shall signify the Arrow Diagramming Method. The value
“pP" shall signify the Precedence Diagramming Method. The ACTIVITY ID field of the Activity
Record shall be interpreted differently depending on the value of this ficld. The Precedence Record
shall be required if the value of this field is “P". {Usage note: software systems may not support both
arrow and precedence diagramming. It is recommended that the selection of the type of network be
based on the capabilities of the software used by project partners.]

l 6.5.(7) The CONTRACT NUMBER field shall contain the contract number for the project,
For example, the construction contract number DACA85-89-C-0001 shall be entered into this field as
“890001",

_ - 6.b.(8) The PROJECT START field shall contain the date that the Contractor acknowledges
the Notice to Praceed (NTP). [Usage note: Software systems may use a project start date to constrain
the first activity of a network. To ensure consistent scheduling calculations across products, it is
recommended that the first activity in the schedule contain an EARLY START constraint and a
software system’s PROJECT START date only be used to report on the project’s start date.]

6.b.(9) The PROJECT END field shall contain the date that the Contractor plans to complete
the work as approved by the Contracting Officer. [Usage note: software systems may use a project
end date to constrain the last activity of a network. To ensure consistent scheduling calculations
across products, it is recommended that the last activity in the schedule contain an EARLY START
constraint and a software system's PROJECT END date only be used to report on the project's end
date.]

6.c. Calendar Record; The Calendar Record(s) shall follow the Project Identifier Record in
the first disk of data transferred. A minimum of one Calendar Record shall be required for all data
exchange activity files. The format for the Calendar Record shall be as follows:
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Column  Max. Req.
RECORD IDENTIFIER 1-4 4 CLDR Fixed Filled
CALENDAR CODE 6-6 1 ! Alpha,  Filled
WORKDAYS 8-14 7 SMTWTES  Fixed Filled _
CALENDAR DESCRIPTION 16-45 30 v Alpha.  Left Justified

6.c.(1) The RECORD IDENTIFIER shall always begin with “CLDR” to identify it as a
Calendar Record. Bach Calendar Record used shall have this identification in the first four columns.
[Usage note: Systems contain a variety of calendar options. It is recommended that the least
common denominator of calendar features between the systems be used as the basis for creating the
SDEF file for a given project.]

6.c.(2) The CALENDAR CODE shall be used in the activity records to signify that this

* calendar is associated with the activity, (Usage note: Some systems do not allow for alphanumeric

CALENDAR CODES, but only allow positive integers from 1 to 9. It is recommended that only

positive integers be used for the CALENDAR CODE field to support the widest variety of scheduling
systems,]

6.c.(3) The WORKDAYS field shall contain the work-week pattern selected with "Y™, for
Yes, and “N”, for No. The first character shall be Sunday and the last character Saturday. An
example of a typical five (5) day work-week would be NYYYYYN, A seven (7) day work-week
would be YYYYYYY.

6.c.(4) The CALENDAR DESCRIPTION shall be used to briefly describe the calendar used.

6.d. Hollday Record: The Holiday Record(s) shall follow the Calendar Record(s) in the
first disk of data transferred. There may be calendars without any holidays designated or several
Holiday Records for each Calendar Record(s). The format for the Holiday Record shall be as follows:
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Deserinti

RECORD IDENTIFIER
CALENDAR CODE

HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE
HOLIDAY DATE

Column

Positi

1-4
6-6
g-14
16-22
24-30
32-38
40-46
48-54
56-62
64-70
72-78
80-86
88-94
26-102
104-110
112-118
120126

BB

\I\!\.!ﬂﬂ\l'\l\l\)\l\lﬂ\)\l\l'—"r—\

Reg.

Yalue  Tume

HOLI

.\j
,\f

Fixed
Alpha,
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy
ddmmmyy

Notes

Pilled

Filled

Filled

May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled
May be Filled

6.&.(1) The RECORD IDENTIFIER shall always begin with “HOLI”. Each Heoliday Record
used shall have this identification in the first four columns,

6.d.(2) The CALENDAR CODE indicates which work-week calendar the holidays shall be

applied to. More than one HOLI record may be used for a given CALENDAR CODE.

6.d.(3) The HOLIDAY DATE shall contain the date of each individual non-work day.

6.e. Actlvity Records: Activity Records shall follow any Holiday Record(s). If there arc no
Holiday Record(s), then the Activity Records shall follow the Calendar Record(s), There shall be one
Activity Record for every activity in the network. Each activity shall have one record in the following

format:
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Column Max. Req.
Description Position  Len. alue Type Notes
RECORD IDENTIFIER 1-4 4 ACTV Fixed Filled
ACTIVITY ID 6-15 10 J Integer See Comment Below
ACTIVITY DESCR, 17-46 30 Y Alpha. Left Justified
ACTIVITY DURATION 48-50 3 \ Integer Right Justified
CONSTRAINT DATE 52-58 7 ddmmmyy  May be Filled
CONSTRAINT TYPE 60-61 2 ES or LF May be Filled
CALENDAR CODE 63-63 1 + Alpha. Filled
HAMMOCK CODE 65-65 1 Y, blank Fixed May be Filled
WORKERS PER DAY 67-69 3 Integer Right Justified
RESPONSIBILITY CODE 71-74 4 Alpha. Left Justified
WORK AREA CODE 76-79 4 Alpha. Left Justified
MOD OR CLAIM NO. 81-86 6 Alpha, Left Justified
BID ITEM 88-93 6 Alpha. Left Justified
PHASE OF WORK 95-96 2 Alpha. Left Justified
CATEGORY OF WORK 98-98 1 Alpha. May be Filled
FEATURE OF WORK 100-128 30 Alpha, Left Justified

_ 6.e.(1) The RECORD IDENTIFIER for each activity description record must begin with the
four character “ACTV"” code, This field shall be used for both the Arrow Diagram Method (ADM)
and Precedence Diagram Method (PDM),

6.c.{2) The ACTIVITY ID consists of coding that shall differ, depending on whether the
ADM or PDM method was selected in the Project Record. If the ADM method was selected then the
field shall be interpreted as two right-justified fields of five (5) integers each. If the PDM method
was selected the field shall be interpreted as one (1) right-justified field of ten (10) integers each.
The maximum activity number allowed under this arrangement is 99999 for ADM and 9999999999
for the PDM method. [Usage note: Many systems allow alphanumeric ACTIVITY IDs. While the
SDEF does not strictly, allow the use of alphanumeric values, users may agree to use the ACTIVITY
ID field to exchange alphanumeric data. It is recommended that the ACTIVITY ID be restricted to
integers when one or more of the systems being used for scheduling allows only integer ACTIVITY
ID values.]

6.2.(3) The ACTIVITY DESCRIPTION shall be a maximum of 30 characters. Descriptions
must be limited to the space provided.

6.e.(4) The ACTIVITY DURATION contains the estimated original duration for the activity
on the schedule. The duration shall be based vpon the work-week designated by the activity's related
calendar,

6.6.(5) The CONSTRAINT DATE field shall be used to identify a date that the scheduling
system may use to modify float calculations, If there is a date in this field, then there must be a valid
entry in the CONSTRAINT TYPE field,

a7
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6.6.(6) The CONSTRAINT TYPE field shall be used to identify the way that the scheduling
system shall use the CONSTRAINT DATE to modify schedule float calculations. If there is a value
in this field, then there must be a valid entry in the CONSTRAINT DATE field. The valid values for
the CONSTRAINT TYPE are as follows:

Definiti

ES _ The CONSTRAINT DATE shall replace an activity's early start date,
if the early start date is prior to the CONSTRAINT DATE.

LF The CONSTRAINT DATE shall replace an activity’s late finish date,

if the late finish date is after the CONSTRAINT DATE.

(Usage note: Systems provide a wide variety of constraint types that may not be supported by
other systems. [t is recommended that constraint types be restricted to the values above regardless of
the capabilities of the various systems being used for scheduling.]

6.6.(7) The CALENDAR CODE relates this activity to an appropriate work-week calendar.
The ACTIVITY DURATION must be based on the valid work-week referenced by this CALENDAR
CODE field.

" 6.2.8) The HAMMOCK CODE indicates that a particular activity does not have its own
independent duration, but takes its start dates from the stact date of the preceding activity (or node)
and takes its finish dates from the finish dates of ils succeeding activity (or node), If the value of the
HAMMOCK CODE field is “Y", then the activity is a hammmock activity.

6.6.(9) The WORKERS PER DAY shall contain the average number of workers expected to
work on the activity each day the activity is in progress. If this code is required by project scheduling
specifications, values for this data will be right justified. Activities without workers per day shall
have a value of “0",

6.e.(10) The RESPONSIBILITY CODE shall identify the subcontractors or major trade
involved with completing the work for the activity. If this code is required by project scheduling
specifications, value for this data will be left justified,

6.e.(11) The WORK AREA CODE shall identify the location of the activity within the
- project. If this cods is required by project scheduling specifications, value for this data will be left
justified,

6.e.(12) The MOD OR CLAIM NUMBER shall uniquely identify activities that are added or
changed on a construction contract modification, or activities that justify any claimed time
extensions. If this code is required by project scheduling specifications, value for this data will be left
justified.
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6.¢.(13) The BID ITEM shall identify the bid itern number associated with each activity, If
this code is required by project scheduling specifications, value for this data will be left justified.

6.e.(14) The PHASE OF WORK shall identify the timing of a specific activity within the
entire project.. If this code is required by project scheduling specifications, value for this data will be
left justified.

6..(15) The CATEGORY OF WORK shall identify the general type of work performed by
every activity. If this code is required by project scheduling specifications, value for this data will be
placed in the field.

6.6.(16) The FEATURE OF WORK shall identify a very broad designation of the general
type of work that is being accomplished by the activity. If this code is required by project scheduling
specifications, vatue for this data will be left justified. (Usage note: Many systems require that
FEATURE OF WORK values be placed in several activity code fields. It is recommended that users
review SDEF documentation to determine the correct way to use a given software system to produce
the FEATURE OF WORK code.)

6.6 Precedence Record: The Precedence Record(s) shall follow the Activity Records if a
Precedence Diagram Method schedule (PDM) is identified in the ARROW OR PRECEDENCE field
of the Project Record. The Precedence Record has the following format:

Column Max. Req.

RECORD IDENTIFIER 1-4 4 PRED  Fixed Filled

ACTIVITY 1D 6-15 10 Y Integer See Comment Below
PRECEDING ACTIVITY17 -26 0 v Integer See Comment Below
PREDECESSOR TYPE 28-28 t AN S,F,C Filled

LAG DURATION 30-33 4 Integer  Right Justified

6.£.(1) The RECORD IDENTIFIER shall begin with the four characters “PRED” in the first
four columns of the record.

6.£.(2) The ACTIVITY ID idenifies the activity whose predecessor shall be specified in this
record,

6.£.(3) The PRECEDING ACTIVITY number is the number of an activity that precedes the
activity noted in the ACTIVITY ID field.

6.£.(4) The PREDECESSOR TYPE field indicates the type of relation that exists between the
chosen pair of activities. Valid PREDECESSOR TYPE fields areas follows:
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Code Definition
S Start-to-Start relation
13 Finish-to-Finish relation

C Finish-to-Start relation

{Usage note: Some systems provide additional predecessor types that may not be supported
by all other systems. It is recommended that predecessor types be restricted to the values above
regardless of the capabilitics of the various systems being used for scheduling.]

6.£.(5) The LAG DURATION field contains the number of days delay between the preceding
and current activity, [Usage note: Some systems allow negative values for the LAG DURATION.
Because these values are not supported by all other systems, it is recommerded that values be
restricted to zero and positive integers.)

6.2. Unit Cost Record: The Unit Cost Record shall follow all Precedence Records. If the
schedule utilizes the Arrow Diagram Method, then the Unit Cost Record shall follow any Activity
records. There shall be one Unit Cost Record for every activity that is not a Jump sum activity.
{Usage note: (1) It is recommended that users who wish to exchange unit cost data contact SDEF
vendor representatives to determine the ability of the software system to import/export unit cost
information. (2) If the software being used by each member of the project team supports unit cost
data then users may wish io conduct a trial run of the SDEF data exchange with a two or three-
activity network to ensure that unit cost data transfers as expected, If problems are found please
consult vendor representatives for resolution prior to exchange of full project schedules. (3) Unit cost
record data does not, in most systems, result in the correct values being placed in the ACTIVITY
COST and COST TO DATE fields of the Progress (PROG) Record. Users must, at this time,
manually transfer the data from the Unit Cost Record to the Progress Record. .

The fields for this record shall take the following format:

Colufnn Max. Req.

RECORD IDENTIFIER 1-4 4 UNIT  Fixed Filled

ACTIVITY ID 6-15 10 ¥ Integer See Comment Below
TOTAL QTY 17-29 13 y Format 8.4 Right Justified
COST PER UNIT 31-43 13 J Format 8.4 Right Justified

QTY TO DATE 45-37 13 ¥ Format 8.4 Right Justified
UNIT OF MEASURE 5961 3 + Alpha. Left Justified

6.g.(1) The RECORD IDENTIFIER shall be identified with the four characters 'UNIT"
placed in the first four columns of the record,
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6.g.(2) The ACTIVITY ID for each activity shall match the format described in the activity
record. Bach activity may have onty one Unit Cost Recerd,

6.g.(3) The TOTAL QTY is the total amount of material to be used in this activity. This
number consists of eight digits, one decimal point and four more digits. An example of a number in
this format is “11111111.1111". If decimal places are not needed this field shall still contain a
«0000” in columns 25-29. [Usage note: Many systems support a different format for this value
that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.

6.g.(4) The COST PER UNIT is the cost, in dollars and cents, for each unit to be used in this
activity, This number consists of eight digits, one decimal point, and four more digits. An example
of a number in this format is “1111111 L1111 If decimal places are not needed this field shall stil!
contain a ".0000" in columns 39-43. [Usage note: Many systems support a different format for this
value that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.] ‘

6.2.(5) The QTY TO DATE is the quantity of material installed in this activity up to the data
date. This number consists of eight digits, one decimal point, and four more digits. An example of a
qumber in this format is “11111111,1111" If decimal places are net needed this field shall still
contain a “.0000” in columns 53-57. [Usage note: Many systems support a different format for this
yalue that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being uscd for a given project.) '

6.g.(6) The UNIT OF MEASURE is an abbreviation that may be used to describe the units
being measured for this activity. Valid values for this field are any meaningful Bnglish or metric
unit, except “LS” for Lump Sum. Lump Sum activities are not to have Unit Cost Records.

6.h. Progress Record: Progress Record(s) shall follow all Unit Cost Record(s). If there are
no Unit Cost Record(s), then the Progress Record(s) shall follow all Precedence Records. If the
schedule utilizes the Arrow Diagram Method, then the Progress Record shall follow any Activity
Records. One Progress Record is required for every activity in the Activity Record. The fields for
this Record shall be provided in the following format:
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Column Max. Reqg.
RECORD IDENTIFIER 1-4 4 PROG Fixed Filled
ACTIVITY ID 65 10 ¥ Integer See Comment Below
ACTUAL START DATE 17-23 7 ¥ ddmmmyy Filled if Started
ACTUAL FINISH DATE 25-31% 7 \ ddmmmyy Filled if Finished
REMAINING DURATION 3335 3 A Integer Right Justified
ACTIVITY COST 37-48 12 \ Format 9.2  Right Justified
COST TO DATE 50-61 12 4 Format 9.2 Right Justitied
STORED MATERIAL 63-74 12 Format 9.2  Right Justified
EARLY START DATE 76-82 17 ~J ddmmmyy Filled if Not Started
EARLY FINISH DATE 84-90 7 ddmmmyy Filled if Not Finisked
LLATE START DATE 92-98 7 y ddmmmyy Filled if Not Started
LATE RINISH DATE 100-1067 ) ddmmmyy Filled if Not Finished
FLOAT SIGN 108-1081 +,- Fixed Filled if Not Finished
TOTAL FLOAT 110-1123 \ Integer R. Just. if Not Finished

~ 6.h.(1) The RECORD IDENTIFIER shall begin with the four characters “PROG" in the first
four columns of the record.

6.h.(2) The ACTIVITY ID for each activity for which progress has been posted shall match
the format described in the Activity Record.

6.h.(3) An ACTUAL START DATE is required for all in-progress activities. The ACTUAL
START DATE shall be the same as, or later than, the PROJECT START date contained in the
Project Record. The ACTUAL START DATE shall also be the same as, or prior to, the DATA
DATE contained in the Project Record. If there is an ACTUAL START DATE for an activity that
there must also be a REMAINING DURATION, and the values for the EARLY START DATE and
LATE START DATE are blank. [Usage note: Some systems allow default values for ACTUAL
START DATE if the date is not entered by the user, Because the failure to include a start date for
activities may result in different schedule calculations, it is recommended that the ACTUAL START
DATE be required for all activities in progress.]

6.1.(4) An ACTUAL FINISH DATE is required for all completed activities. If the
REMAINING DURATION of an activity is zero, then there must be an ACTUAL FINISH DATE. If
there is ‘an ACTUAL FINISH DATE, then values for the EARLY START DATE, LATE START
DATE, EARLY FINISH DATE, LATE FINISH DATE, FLOAT SIGN, and TOTAL FLOAT shall be
blank. [Usage note: Some systems allow default values for ACTUAL FINISH DATE if the date is not
entered by the user. Because the failure to include a finish date for activities may result in different
schedule calculations, it is recommended that the ACTUAL PINISH DATE be required for all
activities in progress,]
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6.1.(5)AREMAININ G DURATION is required for all activities. Activities that have not
started shall have a remaining duration equal to their original duration. Activities completed based
on time, shall have a zero (0) REMAINING DURATION. {Usage note: Systerms have a variety of
“short-cut” methods to determine the REMAINING DURATION value, It is recommended that users
actually consider the time required to complete the remaining work on a given task, rather than allow
a system to calculate the remaining duration based on the amount of work that has already been
accomplished. ]

6.h.(6) The ACTIVITY COST contains the estimated earned value of the work to be
accomplished in the activity. An example of a number in this format is *1111111 11,11, If decimal
places are not needed this field shall still contain a “.00" in the last three columns of this field.
[Usage note: Users should inquire of software vendors if the user needs to add a zero in the data field
to produce the defauit value “0.00".]

6.5h{7) The COST TO DATE contains the ecamed value for the activity, If there is an
ACTUAL START DATER, then there must also be some value for COST TO DATE. An example of
a number in this format is “111111111.11". If decimal places are not needed, this field shall still
contain a *.00" in the last three columns of this field, The COST TO DATE is not tied to
REMAINING DURATION. For example, if the REMAINING DURATION is “0”, the COST TO
DATE may only be 95% of the ACTIVITY COST. This difference may be used to reflect 5%
retainage for punch list items. [Usage note: Systems implement cost information in different ways.
It is recommended that users carefully review SDEF documentation and test results to determine how
to ensure that SDEF data is exported correctly.]

6.1.(8) The STORED MATERIAL field contains the value of the material that the
Contractor has paid for and is on site or in secure storage areas that is a portion of the COST TO
DATE. An example of a number in this format is “111111111.11% If decimal places are not needed,
this field shall still contain a 00" in the last three columns of this field. [Usage note: Systems

- implement the stored materials field in a variety of ways, Many systems do not enforce STORED
MATERIAL + COST TO DATE < ACTIVITY COST. To avoid potential confusion between
systems, it is recommended that new activities be added to a schedule to reflect the cost of large
equipment procurement rather than use the STORED MATERIALS field.]

6.1h.(9) The EARLY START DATE indicates the earliest date possible that an activity can
start as calculated by a CPM scheduling system or other Contracting Officer approved planning
method. Tf the progress record for an activity contains an ACTUAL START DATE, then this field
shall be blank.

6.h.(10) The EARLY FINISH DATE indicates the earliest date possible that an activity can
finish as calculated by a CPM scheduling system or other Contracting Officer approved planning
method. If the progress record for an activity contains an ACTUAL FINISH DATE, then this field
shall be blank.

6.h.(11) The LATE START DATE indicates the latest date that an activity can begin as
calculated by a CPM scheduling system or other Contracting Officer approved planning method. If
the progress record for an activity contains an ACTUAL START DATE, then this field shall be
blank.
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6.h.(12) The LATE FINISH DATE indicates the latest date that an activity can finish as
calculated by a CPM scheduling system or other Contracting Officer approved planning method. If
the progress record for an activity contains an ACTUAL FINISH DATE, then this field shall be
blank.

6.h.(13) The FLOAT SIGN indicates whether the float time calculated using a CPM
scheduling system or other Contracting Officer approved planning method, is positive or negative in
nature. If the progress record for an activity contains an ACTUAL FINISH DATE, then this field
shall be blank. In the case of zero float this field shall be blank.

6.h.(14) The TOTAL FLOAT indicates the total float time. In the Precedence Diagram
Method (PDM), the total float is the difference between the early and late start or finish dates. In the
Arrow Diagram Method {(ADM), the total float is equal to the late event time at the end of the
activity, minus the sum of the early event time at the start of the activity plus the duration of the
activity.

6.1, Project End Record: The Project End Record shall be used to identify that the data file
is completed. If the ASCII End of File character is encountered, then data import programs shall use
that character to infer that the data continues on the next disk. The user shall then be prompted for
the next disk number, based on the VOLM record data, The Project End Record shall be the last
record of the entire data file, and shall have the following format: ’

‘ Column Max, Req.

RECORD IDENTIFIER 1-3 3 END  Fixed Filled-

6.1.(1) The RECORD IDENTIFIER for the Project End Record shall be “END", Data
contained in the data exchange file that occurs after this record shall not be used.
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SECTION 01330

SUBMITTAL PROCEDURES

PART 1 GENERAL
1.1 SUBMITTAL IDENTIFICATION
Submittals required are identified by SD numbers and titles as follows:
SD-01 Preconstruction Submittals
SD-02 Shop Drawings
SD-03 Product Data
SD-06 Test Repoxrts
SD-07 Certificates
1.2 SUBMITTAL CLASSIFICATION
Submittals are classified as follows:
1.2.1 Government Approved/Accepted
Governmental approval/acceptance is required for any deviations from the
Solicitation or Accepted Proposal and other items as designated by the
Contracting Officer. Within the terms of the Contract Clause entitled
nSpecifications and Drawings for Construction", they are considered to be
"shop drawings". The Contractor shall provide the Government with six (6)
copies of all Government Approved/Accepted construction submittals.
1.2.2 Information Only
All submittals not requiring Government acceptance/approval will be for
information only. They are not considered to be "shop drawings" within the
terms of the Contract Clause referred to above. The Contractor shall
provide the Government with four (4) copies of all Information Only
submittals.
1.3 GOVERNMENT RESPONSIBILITY
1.3.1 Extensions of Design
Government review is required for extensions of design construction
submittals used to define contract conformity, and for deviation from the
completed design. Review will be only for conformance with the contract
requirements. Included are only those construction submittals for which
the Designer of Record design documents do not include enough detail to
ascertain contract compliance. Government review is not required for

extensions of design such as structural steel or reinforcement shop
drawings.
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1

.3.2 Government Accepted/Approved Submittals

The Contracting Officer's conformance review or approval of submittals
shall not be construed as a complete check, but will indicate only that the
design, general method of construction, materials, detailing and other
information appear to meet the Solicitation and Accepted Proposal.
Government review or approval will not relieve the Contractor of the
responsibility for any errors that may exist. The Contractor, under the
Design and CQC requirements of this contract, is responsible for the
design, dimensions, all design extensions, such as the design of adequate
connections and details, etc., and the satisfactory construction of all
work. After submittals have been reviewed for conformance or
accepted/approved, as applicable, by the Contracting Officer, no
resubmittal for the purpose of substituting materials or equipment will be
considered unless accompanied by an explanation of why a substitution is
necessary.

.4 CONTRACTOR RESPONSIBILITY

.4.1 Designer of Record

The Designer of Record shall approve all extensions of design, critical
materials, any deviations from the solicitation, the accepted proposal, the
completed design, equipment whose compatibility with the entire system must
be checked, and other items as designated by the Contracting Officer.
Within the terms of the Contract Clause entitled "Specifications and
Drawings for Construction", these are considered to be "shop drawings".

The Government may review Designer of Record approved submittals for
conformance to the Solicitation and Accepted Proposal. The Government will
review all submittals designated as deviating from the Solicitation or
Accepted Proposal, as described below.

.4.2 Disapproved Submittals

The Contractor shall make all corrections required by the Contracting
Officer, obtain the Designer of Record's approval, when applicable, and
promptly furnish a corrected submittal in the form and number of copies
specified for the initial submittal. Any "information only" submittal
found to contain errors or unapproved deviations from the Solicitation or
Accepted Proposal shall be resubmitted as one requiring "approval" action,
requiring both Designer of Record and Government acceptance/approval. If
the Contractor considers any correction indicated by the Government on the
submittals to constitute a change to the contract, it shall promptly
provide a notice in accordance with the Contract Clause "Changes" to the
Contracting Officer.

.5 WITHHOLDING OF PAYMENT

No payment for materials incorporated in the work will be made if all
required Designer of Record or Government acceptances/approvals have not
been obtained. No payment will be made for any materials incorporated into
the work for any conformance review submittals or information only
submittals found to contain errors or deviations from the Solicitation or
Accepted Proposal.

.6 SUBMITTALS

Government acceptance/approval is required for submittals with a "G"
designation; submittals not having a "G" designation are for information
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only. The following shall be submitted in accordance with this section:
SD-01 Preconstruction Submittals

Submittal Register (ENG Form 4288); G.
Monthly Updates (ENG Form 4288)

Four copies of the completed ENG Form 4288.

One copy of the monthly update shall be submitted together with
the monthly progress payment request.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.

1 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting Officer may request submittals in addition to those
specified when deemed necessary to adequately describe the work covered in
the respective sections. Units of weights and measures used on all
submittals shall be the same as those used in the contract drawings. Each
submittal shall be complete and in sufficient detail to allow ready
determination of compliance with contract requirements. Prior to
submittal, all items shall be checked and approved by the Contractor's
Quality Control (CQC) System Manager and each item shall be stamped,
signed, and dated by the CQC System Manager indicating action taken.
Proposed deviations from the contract requirements shall be clearly
identified. Submittals shall include items such as: Contractor's,
manufacturer's, or fabricator's drawings; descriptive literature including
(but not limited to) catalog cuts, diagrams, operating charts or curves;
test reports; test cylinders; samples; O&M manuals (including parts list);
certifications; warranties; and other such required submittals. Submittals
requiring Government acceptance/approval shall be scheduled and made prior
to the acquisition of the material or equipment covered thereby. Samples
remaining upon completion of the work shall be picked up and disposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
compliance with existing laws and regulations.

1.1 Design Submittals

The Contractor shall provide design submittals in accordance with Section
01012 entitled "DESIGN AFTER AWARD".

.2 SUBMITTAL REGISTER (ENG FORM 4288)

The Designers of Record shall develop a complete list of submittals
required during the design and construction phases of the contract. The
Contractor shall develop a Submittal Register, ENG Form 4288, from this
list, including any other submittals that may be required by other parts of
the contract. The Contractor shall use the government-provided software,
QCS (see Section 01320 QUALITY CONTROL SYSTEM (QCS), to create the ENG Form
4288. The completed Submittal Register shall be submitted to the
Contracting Officer for approval within 15 calendar days after Notice to
Proceed with the design phase. The submit dates and need dates in the
submittal register shall be coordinated with the dates in the Contractor's
progress schedule. Monthly Updates (ENG Form 4288) to the submittal
register showing the Contractor action codes and actual submittal dates
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with Government action codes and action dates shall be submitted monthly
together with the monthly payment request, or until all submittals have
been satisfactorily completed. When the progress schedule is revised, the
submittal register shall also be revised and both resubmitted for approval.
The approved submittal register will serve as a scheduling document for
submittals and will be used to control submittal actions throughout the
contract period.

3.3 SCHEDULING

Submittals covering component items forming a system or items that are
interrelated shall be scheduled to be coordinated and submitted
concurrently. Certifications to be submitted with the pertinent drawings
shall be so scheduled. Adequate time (for design submittals, see Section
01012 DESIGN AFTER AWARD; for construction submittals, a minimum of 30
calendar days exclusive of mailing time) shall be allowed and shown on the
register for review and approval by the Government. No delay damages or
time extensions will be allowed for time lost in incorrect, incomplete
and/or late submittals. An additional 15 calendar days shall be allowed
and shown on the register for review and approval of submittals for
refrigeration and HVAC control systems.

3.4 TRANSMITTAL FORM (ENG FORM 4025)

A transmittal form (ENG Form 4025) shall be used for submitting both
Government approved and information only submittals. The Contractor shall
use the government-provided software, QCS (see Section 01312 QUALITY
CONTROL SYSTEM QCS), to create the ENG Form 4025. A separate transmittal
form shall be used for each specification section. This form shall be
properly completed by filling out all the heading blank spaces and
identifying each item submitted. Special care shall be exercised to ensure
proper listing of the specification paragraph and/or sheet number of the
contract drawings pertinent to the data submitted for each item.

3.5 SUBMITTAL PROCEDURE
Submittals shall be made as follows:

3.5.1 Procedures

Submittals to the Contracting Officer are required in the number of copies
identified in paragraph SUBMITTAL CLASSIFICATION and shall be submitted as
follows:

U.S. Army Corps of Engineer District, Honolulu
Fort Shafter Resident Office

Bldg 230

Fort Shafter, Hawaili 96858-5440

3.5.2 Deviations

a. For submittals that include proposed deviations requested by the
Contractor, the column "variation" on ENG Form 4025 shall be
checked. The Contractor shall set forth in writing the reason for
any deviations and annotate such deviations on the submittal. The
Contractor's Designer of Record approval is required for any
proposed deviations. The Government reserves the right to rescind
inadvertent approval of submittals containing unnoted deviations.
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3.

b. 1In cases where "trade names or equal" are used in the plans and/or
Technical Specifications, any "eqgual" substitution by the
Contractor is considered a variance and will require the
Government's approval. BApproval action by the Contracting Officer
will not relieve the Contractor of his guality control
responsibility and compliance with the contract, except for those
specific portions of the submittal which clearly highlight the
departures from the contract, and which are brought to the
attention of the Government. The Contractor shall be responsible
for all corrective actions, when submittals containing provisions
of non-compliance with the contract are not specifically brought
to the Government's attention. Any associated cost or time loss
from such corrective actions shall not be made subject to a claim
against the Government.

c. Variations from the contract requirements may require an
appropriate contract modification prior to acceptance by the
Government; however, such pending action shall not be a basis of
claim for time or additional cost against the Government, since
the Contractor still has the option to comply with the original
contract requirements. If the variation is of a minor nature and
does not affect a change in cost or time of performance, a
modification may not be issued. All variations shall meet the
standards set by the contract documents.

6 COORDINATION OF LAYOUTS

The Contractor Quality Control (CQC) organization is responsible for
insuring that the shop drawings and submittals of the different trades are
coordinated in order that space conflicts during installation/construction
of mechanical, electrical, architectural, civil, structural and other items
of work are avoided. The Contractor shall be required to prepare/develop
coordinated working layout drawings prior to commencement of any feature of
work, at any contractor tier, unless otherwise directed by the Contracting
Officer. These layout drawings shall be reviewed and certified by the CQC
organization prior to the start of work in any area. The CQC shall insure
that layout drawings indicate all necessary features of work, providing for
a coordinated arrangement of the various installations, giving full
consideration for access to installed equipment/systems and the future
maintenance of these items. Interference between eguipment and systems or
construction materials which cannot be resolved between Contractor and
subcontracting tiers shall be resolved by the Contracting Officer at no
additional cost to the Government, if it is determined that adequate space
was available and installations could have been accommodated within the
designated construction area through properly coordinated layout drawings.
One (1) CQC certified copy of all layout drawings shall be available for
Government's review five (5) working days prior to scheduled commencement
of the work. Submission shall be made upon Government's request.

.7 CONTROL OF SUBMITTALS

The Contractor shall carefully control his procurement operations to ensure
that each individual submittal is made on or before the Contractor
scheduled submittal date shown on the approved "Submittal Register."

.8 GOVERNMENT ACCEPTED/APPROVED SUBMITTALS

Upon completion of review of submittals requiring Government approval, the
submittals will be identified as having received approval by being so
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stamped and dated. The Contracting Officer will retain four (4) copies of
the submittal and two (2) copies of the submittal will be returned to the
Contractor. If the Government performs a conformance review of other
Designer of Record approved submittals, the submittals will be so
identified and returned, as described above.

3.9 INFORMATION ONLY SUBMITTALS

Submittals provided For Information Only (FIO) to the Government shall be
submitted in four (4) copies, including resubmittals. Normally submittals
for information only will not be returned. Approval of the Contracting
Officer is not required on information only submittals. The Government
reserves the right to require the Contractor to resubmit any item found not
to comply with the contract. This does not relieve the Contractor from the
obligation to furnish material conforming to the plans and specifications;
will not prevent the Contracting Officer from requiring removal and
replacement of nonconforming material incorporated in the work; and does
not relieve the Contractor of the requirement to furnish samples for
testing by the Government laboratory or for check testing by the Government
in those instances where the technical specifications so prescribe.

3.10 STAMPS

Stamps used by the Contractor on the submittal data to certify that the
submittal meets contract requirements shall be similar to the following:

CONTRACTOR

(Firm Name)
Approved
Approved with corrections as noted on submittal data and/or

attached sheets(s).

SIGNATURE:

TITLE: (DESIGNER OF RECORD)

DATE:

-- End of Section --
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CONTRACT NO.

KNMD 01-3002A1

TITLE AND LOCATION CONTRACTOR
UPGRADE ELECTRICAL DISTRIBUTION SYSTEM, PH. 1, HICKAM AFH, HI
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
A|lN s R A A
c| s s c c
T|w™m s P A T T
I I P A F o/ I I
v|T E R I E o) DATE FWD o MAILED
T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A v IAPPROVAL | MATERIAL| O DATE |DATE RCD |DATE FWD|DATERCD| © DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | AcTiIoN | coNTR |REVIEWER|REVIEWER| E | ACTION AUTH REMARKS
(@ | (@] (d) (e) ® (9) (h) 0} 0} K 0} (m) (n) (0) (9) (a) "
01320 |SD-01 Preconstruction Submittals
Preliminary Project Schedule 3.4.1 G
Initial Project Schedule 3.4.2 G
Periodic Schedule Updates 3.4.3 G
SD-06 Test Reports
Narrative Report 3.5.2
Schedule Reports 3.5.4
SD-07 Certificates
Qualifications 1.3 G
01330 |SD-01 Preconstruction Submittals
Submittal Reqister (ENG Form 3.2 G
4288)
Monthly Updates (ENG Form 3.2
4288)
01430 |SD-06 Test Reports
Environmental Protection Plan 1.2.2 G
01451 |SD-01 Preconstruction Submittals
Quality Control Plan 3.2 G
01525 |SD-01 Preconstruction Submittals
Accident Prevention Plan (APP) ]1.8 G
Activity Hazard Analysis (AHA) 1.9 G
SD-06 Test Reports
Reports 1.13
Accident Reports 1.13.1
Monthly Exposure Reports 1.13.3
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TITLE AND LOCATION CONTRACTOR
UPGRADE ELECTRICAL DISTRIBUTION SYSTEM, PH. 1, HICKAM AFH, HI
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
A|lN s R A A
c| s s c c
T|w™m s P A T T
I I P A F o/ I I
v|T E R I E o) DATE FWD o MAILED
T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A v IAPPROVAL | MATERIAL| O DATE |DATE RCD |DATE FWD|DATERCD| © DATE |DATERCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER|FROM OTH| D OF FRM APPR
o| o T ITEM SUBMITTED H N R SUBMIT BY BY E | AcTiIoN | coNTR |REVIEWER|REVIEWER| E | ACTION AUTH REMARKS
(@ | (@] (d) (e) ® (9) (h) 0} 0} K 0} (m) (n) (0) (9) (a) "
01525 | Regulatory Citations and 1.13.4
Violations
01780 |SD-02 Shop Drawings
As-Built Drawings 1.2.1
SD-03 Product Data
As-Built Record of Equipment and ]1.2.2
Materials
Warranty Management Plan 1.3.1
Warranty Tags 1.3.5
Final Cleaning 1.5
01900 |SD-01 Preconstruction Submittals
Organization Plan 1.3.2 G
Accident Prevention Plan 1.3.7.2
Activity Hazard Analysis 1.3.7.3 |G
SD-03 Product Data
Equipment Data
Recovered Material Report
SD-06 Test Reports
Inspection of Existing Conditions
Dust Control 1.5 G
Excavation/Trenching Clearance
Condition of Contractor's
Operation or Storage Area
SD-07 Certificates
Products Containing Recovered [1.14
Materials
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SECTION 01430

ENVIRONMENTAL PROTECTION

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

CODE OF FEDERAL REGULATIONS (CFR)

40 CFR 122 EPA Administered Permit Programs: The
National Pollutant Discharge Elimination
System

STATE OF HAWAII DEPARTMENT OF HEALTH (HIDOH)

HIDOH, Chapter 11-43 Administrative Rules, Community Noise
Control

HIDOH, Chapter 11-54 Water Quality Standards

HIDOH, Chapter 11-55 Water Pollution Control

HIDOH, Chapter 11-59 Administrative Rules, Ambient Air Quality
Standards

HIDOH, Chapter 11-60 Administrative Rules, Air Pollution Control

.2 GENERAL REQUIREMENTS

This section covers prevention of environmental pollution and damage as the
result of construction operations under this contract and for those
measures set forth in the TECHNICAL REQUIREMENTS. For the purpose of this
specification, environmental pollution and damage is defined as the
presence of chemical, physical, or biological elements or agents which
adversely affect human health or welfare; unfavorably alter ecological
balances of importance to human life; affect other species of importance to
man; or degrade the utility of the environment for aesthetic, cultural
and/or historical purposes. The control of environmental pellution and
damage requires consideration of air, water, and land, and includes
management of visual aesthetics, noise, solid waste, radiant energy and
radioactive materials, as well as other pollutants.

2.1 Subcontractors

Assurance of compliance with this section by subcontractors will be the
responsibility of the Contractor.

.2.2 Notification

The Contractor is responsible for all regulator notification requirements
in accordance with Federal, State and local regulations. The Contractor

SECTION 01430 Page 2



UPGRADE ELECTRICAL DISTRIBUTION SYSTEM, PH. 1, HICKAM AFB, HI KNMD 01-3002Al1

shall forward copies to the Contracting Officer prior to commencement of
the work activities. Typically, regulatory notifications must be provided
for the following (this listing is not all inclusive): demolition,
renovation, NDPES defined site work, remediation of controlled substances
(asbestos, hazardous waste, lead paint).

The Contracting Officer will notify the Contractor in writing of any
observed noncompliance with the aforementioned Federal, State or local laws
or regulations, permits, and other elements of the Contractor's
environmental protection plan. The Contractor shall, after receipt of such
notice, inform the Contracting Officer of proposed corrective action and
take such action as may be approved. If the Contractor fails to comply
promptly, the Contracting Officer may issue an order stopping all or part
of the work until satisfactory corrective action has been taken. No time
extensions will be granted or costs or damages allowed to the Contractor
for any such suspension.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-06 Test Reports
Environmental Protection Plan; G.

Within 30 calendar days of receipt of Notice to Proceed, the
Contractor shall submit in writing an environmental protection
plan. Approval of the Contractor's plan will not relieve the
Contractor of his responsibility for adeguate and continuing
control of pollutants and other environmental protection measures.

The environmental protection plan shall include but not be
limited to the following:

a. A list of Federal, State, and local laws, regulations, and
permits concerning environmental protection, pollution control and
abatement that are applicable to the Contractor's proposed
operations and the requirements imposed by those laws,
regulations, and permits.

b. Methods for protection of features to be preserved within
authorized work areas. The Contractor shall prepare a listing of
methods to protect resources needing protection; i.e., trees,
shrubs, vines, grasses and ground cover, landscape features, air
and water quality, wildlife, soil, historical, archeological, and
cultural resources.

¢. Procedures to be implemented to provide the required
environmental protection and to comply with the applicable laws
and regulations. The Contractor shall set out the procedures to
be followed to correct pollution of the environment due to
accident, natural causes, or failure to follow the procedures set
out in accordance with the environmental protection plan.

d. Location of the solid waste disposal area.
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e. Drawings showing locations of any proposed temporary
excavations or embankments for haul roads, material storage areas,
structures, sanitary facilities, and stockpiles of excess or spoil
materials.

f. Environmental monitoring plans for the job site, including
land, water, air, and noise monitoring.

g. Traffic control plan.

h. Methods of protecting surface and ground water during
construction activities.

i. Work area plan showing the proposed activity in each portion
of the area and identifying the areas of limited use or nonuse.
Plan should include measures for marking the limits of use areas.

j. Training for his personnel during the construction period.
k. Health and Safety Plan

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION

3.1 PROTECTION OF ENVIRONMENTAL RESOURCES

The environmental resources within the project boundaries and those

affected outside the limits of permanent work under this contract shall be
protected during the entire period of this contract. The Contractor shall
confine his activities to areas defined by the drawings and specifications.

3.1.1 Land Resources

Prior to the beginning of any construction, the Contractor shall identify
all land resources to be preserved within the Contractor's work area.
Except in areas indicated on the drawings or specified to be cleared, the
Contractor shall not remove, cut, deface, injure, or destroy land resources
including trees, shrubs, vines, grasses, topsoil, and land forms without
special permission from the Contracting Officer. No ropes, cables, or guys
shall be fastened to or attached to any trees for anchorage unless
specifically authorized. Where such special emergency use is permitted,
the Contractor shall provide effective protection for land and vegetation
resources at all times as defined in the following subparagraphs.

3.1.1.1 Work Area Limits

Prior to any construction, the Contractor shall mark the areas that are not
required to accomplish all work to be performed under this contract.
Isolated areas within the general work area which are to be saved and
protected shall also be marked or fenced. Monuments and markers shall be
protected before construction operations commence. Where construction
operations are to be conducted during darkness, the markers shall be
visible. The Contractor shall convey to his personnel the purpcse of
marking and/or protection of all necessary objects.

3.1.1.2 Protection of Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features
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indicated and defined on the drawings to be preserved shall be clearly

identified by marking, fencing, or wrapping with boards, or any other
approved techniques.

3.1.1.3 Contractor Facilities and Work Areas

a. Location of Field Offices, Storage, and Other Contractor
Facilities: The Contractors' field offices, staging areas,
stockpile storage, and temporary buildings shall be placed in
areas designated on the drawings or as directed by the Contracting
Officer. Temporary movement or relocation of Contractor

facilities shall be made only on approval by the Contracting
Officer.

3.1.2 Disposal of Wastes

Disposal of wastes shall be as specified in Section 01900 MISCELLANEOUS
PROVISIONS and as specified hereinafter.

3.1.2.1 Solid Wastes

Solid wastes (excluding clearing debris) shall be placed in containers
which are emptied on a regular schedule. All handling and disposal shall
be conducted to prevent contamination. Segregation measures shall be
employed such that no hazardous or toxic waste will become commingled with
solid waste. The Contractor shall transport all solid waste off Government
property and dispose of it in compliance with Federal, State, and local
requirements for solid waste disposal. The Contractor shall comply with
site procedures and with Federal, State, and local laws and regulations
pertaining to the use of landfill areas.

3.1.2.2 Chemical Wastes:

Chemical wastes shall be stored in corrosion resistant containers, removed
from the work area and disposed of in accordance with Federal, State, and
local laws and regulations.

3.1.2.3 Hazardous Wastes:

The Contractor shall take sufficient measures to prevent spillage of
hazardous and toxic materials during dispensing and shall collect waste in
suitable containers observing compatibility. The Contractor shall
transport all hazardous waste off Government property and dispose of it in
compliance with Federal and local laws and regulaticns. Spills of
hazardous or toxic materials shall be immediately reported to the
Contracting Officer. Cleanup and cleanup costs due to spills shall be the
responsibility of the Contractor.

3.1.3 Air Resources

The Contractor shall keep construction activities under surveillance,
management and control to minimize pollution of air resources. All
activities, equipment, processes, and work operated or performed by the
Contractor in accomplishing the specified construction shall be in strict
accordance with HIDOH, Chapter 11-59, HIDOH, Chapter 11-60, and all Federal
emission and performance laws and standards. Ambient Air Quality Standards
set by the Environmental Protection Agency shall be maintained for those
construction operations and activities specified in this section. Special
management techniques as set out below shall be implemented to control air
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pollution by the construction activities which are included in the contract.

3.1.3.1 Particulates

a. Dust particles, aerosols, and gaseous by-products from all
construction activities, processing and preparation of materials,
such as from asphaltic batch plants, shall be controlled at all
times, including weekends, holidays and hours when work is not in
progress.

b. The Contractor shall maintain all excavations, stockpiles, haul
roads, permanent and temporary access roads, plant sites and all
other work areas within or outside the project boundaries free
from particulates which would cause the air pollution standards
mentioned in paragraph Air Resources, herein before, to be
exceeded or which would cause a hazard or a nuisance. Sprinkling,
chemical treatment of an approved type, light bituminous
treatment, baghouse, scrubbers, electrostatic precipitators or
other methods will be permitted to control particulates in the
work area. Sprinkling, to be efficient, must be repeated at such
intervals as to keep the disturbed area damp at all times. The
Contractor must have sufficient competent equipment available to
accomplish this task. Particulate control shall be performed as
the work proceeds and whenever a particulate nuisance or hazard
occurs.

3.1.3.2 Hydrocarbons and Carbon Monoxide

Hydrocarbons and carbon monoxide emissions from equipment shall be
controlled to Federal and State allowable limits at all times.

3.1.3.3 Odors

Odors shall be controlled at all times for all construction activities,
processing and preparation of materials.

3.1.3.4 Monitoring of Air Quality

Monitoring of air quality shall be the responsibility of the Contractor.
All air areas affected by the construction activities shall be monitored by
the Contractor.

3.1.4 Sound Intrusions

The Contractor shall keep construction activities under surveillance, and
control to minimize damage to the environment by noise. The Contractor
shall comply with the provisions of HIDOH, Chapter 11-43.

3.2 POST CONSTRUCTION CLEANUP
The Contractor shall clean up area(s) used for construction.
3.3 RESTORATION OF LANDSCAPE DAMAGE

The Contractor shall restore all landscape features damaged or destroyed
during construction operations outside the limits of the approved work
areas. Such restoration shall be in accordance with the plan submitted for
approval by the Contracting Officer. This work will be accomplished at the
Contractor's expense.
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.4 MAINTENANCE OF POLLUTION CONTROL FACILITIES

The Contractor shall maintain all constructed facilities and portable
pollution control devices for the duration of the contract or for that
length of time construction activities create the particular pollutant.

.5 TRAINING OF CONTRACTOR PERSONNEL IN POLLUTION CONTROL

The Contractor shall train his personnel in all phases of environmental
protection. The training shall include methods of detecting and avoiding
pollution, familiarization with pollution standards, both statutory and
contractual, and installation and care of facilities (vegetative covers,
and instruments required for monitoring purposes) to ensure adequate and
continuous environmental pollution control.

.6 NPDES PERMIT REQUIREMENTS

40 CFR 122: EPA Administered Permit Prorams: The National Pollutant
Discharge Elimination System

.6.1 Contractor Responsibilities

Hickam Air Force Base filed Notice of Intent (NOI) Form G (construction
activity dewatering effluent) with the State DOH Clean Water Branch. It is
anticipated that conditional Notices of General Permit Coverage (NGPCs)
will be granted prior to project award. The conditional NGPCs will require
that additional information be submitted to HIDOH prior to site activities
covered by the NGPCs.

The contractor is responsible for meeting the requirements of the NGPCs
during construction activities at the site and for complying with the
provisions contained in the HIDOH, Chapter 11-54 Hawaii Administrative
Rules (HAR), Title 11, Chapter 54 Water Quality Standards, and HIDOH,
Chapter 11-55 Chapter 55 Water Pollution Control.

The contractor shall provide any additional information requested by the
NGPC, as well as contractor-specific information not available at the time
of preparation of the NOIs (specified below). The contractor shall submit
the required information to the HIDOH Clean Water Branch at least 30 days
prior to site activities requiring coverage by each NGPC.

.6.2 NOI Form G (Construction Activity Dewatering Effluent)

.6.2.1 Contractor Submittal of Information

The contractor is responsible for reviewing the submitted NOI Form G and
the conditional NGPC. The Contractor shall make any revisions to the
submitted NOI information appropriate for their planned work at the site,
and shall also provide additional information requested by the conditional
NGPC. The Contractor shall follow the recommendations regarding
construction dewatering contained in the project geotechnical report when
developing the dewatering design. The contractor shall submit the
following information, to complete the NOI Form G, to the HIDOH Clean Water
Branch at least 30 days prior to beginning construction dewatering
activities:

a. Form G, Item 3. General Contractor Information. Contractor shall
provide information requested.
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b. Form G, Item 6. Dewatering Discharge Information. The Contractor
shall provide the following information: anticipated quantity of
discharge, anticipated rate of discharge, and frequency of
discharge.

c. Form G, Item 7. Location Map. Item d. The Contractoxr shall update
the location map provided with the NOI to show where the water
quality sample was collected.

d. Form G, Item 13. Project Description.

Item c. Construction Schedule. The Contractor shall provide a
construction schedule. The Contractor may submit a preliminary
schedule, and provide updates to DOH as they become available.

Item d. The time frame of the proposed discharges. The Contractor
shall provide information on timing of dewatering discharges. The
Contractor may submit a preliminary schedule, and provide updates
to DOH as they become available.

e. Form G, Item 14. Physical Source Water Quality. The contractor
shall note whether the dewatering effluent is anticipated to
contain floating debris, scum or foam, color, or odor.

f. Form G, Item 15. Water Quality Parameters.

Item a. Parameters must be tested and reported.

The Contractor shall test the groundwater (or provide previously
gathered data) for the following analytes: (this is the initial
source water evaluation to be provided before dewatering can begin
and is not related to the regular monitoring required by the NGPC)
total nitrogen, ammonia nitrogen, nitrate+nitrite, total
phosphorus, turbidity, total suspended solids, pH, dissolved
oxygen, oxygen saturation, temperature, salinity (or chloride or
conductivity), and oil and grease.

Item b. Explanation and evaluation of source water quality data.
The Contractor shall evaluate the source water quality data with
respect to the water quality criteria contained in HIDOH Chapter
11-54.

g. Form G, Item 16. Toxic Parameters. The Contractor shall also test
the initial source water sample for toxic parameters if these are
anticipated to be present in the groundwater.

h. Form G, Item 17. Dewatering Facility Designer Information. The
Contractor shall provide the information for the dewatering
facility designer.

i. Form G, Item 18. Treatment Facility Designer Information. The
Contractor shall provide the information for the treatment
facility designer.

j. Form G, Item 19. Dewatering Plan. The Contractor shall provide a
dewatering plan that contains, at a minimum, the following

information:

i. the pumping devices to be used, their pumping capacity, and the
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number of devices to be used;

ii. treatment design;

iii. design concerns;

iv. calculations used in the treatment design; and
v. proposed mitigative measures.

k. Form G, Item 20. Dewatering System Maintenance Plan. The
Contractor shall provide a dewatering system maintenance plan that
that contains, at a minimum, the following information:

i. schedule of activities;

ii. operation and maintenance procedure to prevent or reduce the
pollution of state water, including: responsible field person of
the system (by title or name); operations plan; maintenance
scheduling or action criteria; maintenance program; sediment
handling disposal plan; monitoring and visual inspection program;
cessation of discharge plan; and effluent control plan; and

iii. Treatment requirements.

k. Form G, Item 21. Construction Pollution Prevention Plan. The
Contractor shall provide a construction pollution prevention plan
that that contains, at a minimum, the following information:

i. prohibited practices;

ii. other management practices to prevent or reduce the pollution
of state waters; and

iii. practices to control project site runoff, spillage or leaks,
sludge or waste disposal, or drainage from raw material storage or
stockpiling area(s).

3.6.4.2 Best Management Practices

The Contractor shall use applicable Best Management Practices to prevent
contaminated dewatering effluent from reaching state waters. The
Contractor's Best Management Practices Plan must be submitted to the HIDOH
and the Contracting Officer at least 30 days prior to the start of
construction activities. The Contracting Officer may request additional or
alternate treatment methods. The preferred method of treatment of
dewatering effluent is recharge to adjacent excavations.

3.6.2.2 Contaminated Groundwater

Contaminated groundwater may be present in the area of project dewatering.
The Contractor shall notify the Contracting Officer and 15th CEV
immediately upon encountering contaminated soil or groundwater.

The Contractor shall employ a treatment method that will remove any
free-phase product and visible sheen from the water prior to recharge to
adjacent excavations. If free-phase petroleum product is encountered, as
much of the product as possible should be recovered for reuse or disposal.
Treatment methods may include, but are not limited to, use of oil-water
separators, oil skimming, or absorbent pads. Under no circumstance is
water with free-phase product, visible sheen, or noticeable petroleum odor
to be discharged to the storm drainage system or state waters. Where
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visible sheen or free product is encountered during excavation, the
contractor shall notify the contracting officer and the Hickam AFB
Environmental Flight (15 CES/CEV) immediately. Dewatering effluent may be
discharged into adjacent inactive trench sections for infiltration. If
contaminated groundwater is being pumped, the infiltration trench must be
within the same contamination area. The sheen or free product shall be
removed by an appropriate method (i.e. absorbent pads/booms, oil/water
separator, etc.) as determined by existing dewatering and subsurface
conditions. A DOH-HEER Office representative will monitor sheen or free
product removal activities; the Contractor must allow 48-hour notice by
Hickam AFB Environmental Flight (15 CES/CEV) to DOH-HEER representative
before commencing such activities.

3.6.4.4 Worker Protection
The Contractor shall provide appropriate health and safety equipment to
workers who may be exposed to contaminated groundwater. Such exposure

shall be covered under the Contractor's Health and Safety Plan, which shall
include, at a minimum:

a. a description of the work and potential hazards;
b. training requirements for Contractor personnel;

c. determination of the need for personal protective equipment (PPE)
in performing the work;

d. measures to prevent exposure of personnel to hazardous conditions;
and

e. exposure and emergency response measures.

-- End of Section --

SECTION 01430 Page 10



UPGRADE ELECTRICAL DISTRIBUTION SYSTEM, PH. 1, HICKAM AFB, HI KNMD 01-3002Al1

SECTION TABLE OF CONTENTS
DIVISION 01 - GENERAL REQUIREMENTS
SECTION 01451

CONTRACTOR QUALITY CONTROL

PART 1 GENERAL

1.1 REFERENCES
1.2 SUBMITTALS
1.3 PAYMENT
PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.1 GENERAL
3.2 QUALITY CONTROL PLAN

3.2.1 Contractor Quality Control

3.2.2 Content of the CQC Plan

3.2.3 Additional Requirements for the Design Quality Contrcl (DQC)

Plan

3.2.4 Acceptance of Plan

3.2.5 Notification of Changes
3.3 COORDINATION MEETINGS
3.4 QUALITY CONTROL ORGANIZATION

3.4.1 Personnel Requirements

3.4.2 CQC System Manager

3.4.3 CQC Personnel (Construction)

3.4.4 Additional Requirement

3.4.5 Organizational Changes
3.5 SUBMITTALS AND DELIVERABLES
3.6 CONTROL

3.6.1 Preparatory Phase

3.6.2 Initial Phase

3.6.3 Follow-up Phase

3.6.3 Additional Preparatory and Initial Phases
3.7 TESTS

3.7.1 Testing Procedure

3.7.2 Testing Laboratories

3.7.2.1 Validation Requirements
3.7.2.2 Exception

3.7.3 Capability Check

3.7.4 Capability Recheck

3.7.5 Onsite Laboratory

3.7.6 Furnishing or Transportation of Samples for Testing
3.8 COMPLETION INSPECTION

3.8.1 Punch-Out Inspection

3.8.2 Pre-Final Inspection

3.8.3 Final Acceptance Inspection

3.8.4 Post Completion Feedback Meeting and Preparation of Written

SECTION 01451 Page 1



UPGRADE ELECTRICAL DISTRIBUTION SYSTEM, PH. 1, HICKAM AFB, HI KNMD 01-3002A1

Minutes
3.9 DOCUMENTATION
3.10 NOTIFICATION OF NONCOMPLIANCE

-- End of Section Table of Contents --

SECTION 01451 Page 2



UPGRADE ELECTRICAL DISTRIBUTION SYSTEM, PH. 1, HICKAM AFB, HI KNMD 01-3002A1

SECTION 01451

CONTRACTOR QUALITY CONTROL

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3740 (1996) Minimum Requirements for Agencies
Engaged in the Testing and/or Inspection
of Soil and Rock as Used in Engineering
Design and Construction

ASTM E 325 (1995b) Agencies Engaged in the Testing
and/or Inspection of Materials Used in
Construction

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals
Quality Control Plan; G.

1.3 PAYMENT
Separate payment will not be made for providing and maintaining an
effective Quality Control system, and all costs associated therewith shall
be included in the applicable unit prices or lump-sum prices contained in
the Bidding Schedule.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.1 GENERAL
The Contractor is responsible for quality control and shall establish and
maintain an effective quality control system in compliance with the
Contract Clause titled, "Inspection of Construction." The quality control

system shall consist of plans, procedures, and the organization necessary
to produce an end product that complies with the contract requirements.
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The system shall cover all design and construction operations, both onsite
and offsite, and shall be keyed to the proposed design and construction
sequence.

The Project Manager will be held responsible for the quality of work on the
job and is subject to removal by the Contracting Officer for non-compliance
with quality requirements specified in the contract. The Project Manager
in this context shall mean the individual with the responsibility for the
overall management of the project, including design, construction, quality,
and production.

3.2 QUALITY CONTRCL PLAN
3.2.1 Contractor Quality Control

The Contractor shall furnish for review by the Government, not later than
30 days after receipt of Notice to Proceed, the Contractor Quality Control
(CQC) Plan proposed to implement the requirements of the Contract Clause
titled "Inspection of Construction." The plan shall identify personnel,
procedures, control, instructions, test, records, and forms to be used.

The Government will consider an interim plan for the first 90 days of
operation. Design and construction will be permitted to begin only after
acceptance of the CQC Plan or acceptance of an interim plan applicable to
the particular feature of work to be started. Work outside of the features
of work included in an accepted interim plan will not be permitted to begin
until acceptance of a CQC Plan or another interim plan containing the
additional features of work to be started.

3.2.2 Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all design
and construction operations, both onsite and offsite, including work by
subcontractors, designers of record, consultants, architect/engineers
(A/E), fabricators, suppliers, and purchasing agents:

a. A description of the quality control organization, including a
chart showing lines of authority and acknowledgment that the CQC
staff shall implement the three phase control system for all
aspects of the construction work specified. The staff shall
include a CQC System Manager who shall report to the Project
Manager or someone higher in the Contractor's organization.

b. The name, qualifications (in resume format), duties,
responsibilities, and authorities of each person assigned a CQC
function. Technicians responsible for sampling and testing of
concrete shall be certified by the American Concrete Institute
(ACI) or the Concrete Technicians Association of Hawaii (CTAH) .
Proof of certification shall be included in the quality control
Plan. Personnel qualifications may be furnished incrementally as
the work progresses, but in no case, less than fourteen (14)
calendar days before personnel are required on the job.

¢. A copy of the letter to the CQC System Manager signed by an
authorized official of the firm which describes the
responsibilities and delegates sufficient authorities to
adequately perform the functions of the CQC System Manager,
including authority to stop work which is not in compliance with
the contract. The CQC System Manager shall issue letters of
direction to all other various quality control representatives
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outlining duties, authorities, and responsibilities. Copies of
these letters shall also be furnished to the Government.

d. Procedures for scheduling, reviewing, certifying, and managing
submittals, including those of subcontractors, designers of
record, consultants, A/E's, offsite fabricators, suppliers, and
purchasing agents. These procedures shall be in accordance with
Section 01330, SUBMITTAL PROCEDURES, or Section 01012, DESIGN
AFTER AWARD, as applicable.

e. Control, verification, and acceptance testing procedures for each
specific test to include the test name, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsible for each test.

f. For all proposed QC materials testing laboratories the contractor
must submit a current HED or MTC letter of wvalidation.

g. Procedures for tracking preparatory, initial, and follow-up
control phases and control, verification, and acceptance tests
including documentation.

h. Procedures for tracking design and construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
deficiencies have been corrected.

i. Reporting procedures, including proposed reporting formats.

j. A list of the definable features of work. A definable feature of
work is a task that is separate and distinct from other tasks, has
separate control requirements, and may be identified by different
trades or disciplines, or it may be work by the same trade in a
different environment. Although each section of the
specifications may generally be considered as a definable feature
of work, there are frequently more than one definable feature
under a particular section. This list will be agreed upon during
the coordination meeting, but may also be developed as design
progresses. Definable features must be identified prior to
construction of that feature.

3.2.3 Additional Requirements for the Design Quality Control (DQC) Plan

The Contractor's DQC Plan shall provide and maintain an effective quality
control program which will assure that all services required by this
design-build contract are performed and provided in a manner that meets
professional architectural and engineering quality standards. As a
minimum, competent, independent reviewers identified in the DQC Plan shall
technically review all documents. The same element that produced the
product shall not perform the independent technical review (ITR). The
Contractor shall correct errors and deficiencies in the design documents
prior to submitting them to the Government.

The Contractor shall include the design schedule in the master project
schedule, showing the sequence of events involved in carrying out the
project tasks within the specific contract period. This should be at a
detailed level of scheduling sufficient to identify all major design tasks,
including those that control the flow of work. The schedule shall include
review and correction periods associated with each item. This should be a
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forward planning as well as a project-monitoring tool. The schedule
reflects calendar days and not dates for each activity. If the schedule is
changed, the Contractor shall submit a revised schedule reflecting the
change within seven (7) calendar days. The Contractor shall include in the
DQC Plan the discipline-specific checklists to be used during the design
and quality control of each submittal. These completed checklists shall be
submitted at each design phase as part of the project documentation.
Example checklists can be found in ER 1110-1-12.

A Design Quality Control Manager who has the responsibility of being
cognizant of, and assuring that all documents on the project have been
coordinated, shall implement the DQC Plan. This individual shall be a
person who has verifiable engineering or architectural design experience
and is a registered professional engineer or architect. The Contractor
shall notify the Contracting Officer, in writing, of the name of the
individual, and the name of an alternate person assigned to the position.

The Contracting Officer will notify the Contractor, in writing, of the
acceptance of the DQC Plan. After acceptance, any changes proposed by the
Contractor are subject to the acceptance of the Contracting Officer.

3.2.4 Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of
design and/or construction. Acceptance is conditional and will be
predicated on satisfactory performance during the design and construction
phases. The Government reserves the right to require the Contractor to
make changes in his CQC Plan and operations including removal of personnel,
as necessary, to obtain the guality specified.

3.2.5 Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting Officer in writing a minimum of seven (7) calendar days prior
to any of any proposed change. Proposed changes shall not be implemented
prior to its acceptance by the Contracting Officer.

3.3 COORDINATION MEETINGS

After the Pre-design Conference and before the start of design and/or
construction, and prior to acceptance by the Govermnment of the Quality
Control Plan, a Quality Control Coordination Meeting shall be held. The
Contractor shall meet with the Contracting Officer or Authorized
Representative to discuss the Contractor's quality control system. The CQC
Plan shall be submitted for review a minimum of 7 calendar days prior to
the Coordination Meeting. During this meeting, a mutual understanding of
the CQC system details shall be developed, including the forms for
recording the CQC operations, design activities, control activities,
testing, administration of the system for both onsite and offsite work, and
the interrelationship of Contractor's management and control with the
Government's Quality Assurance. Minutes of the meeting will be prepared by
the Government and signed by both the Contractor and the Contracting
Officer's Representative. The minutes shall become a part of the contract
file. There may be occasions when subsequent conferences will be called by
either party to reconfirm mutual understandings and/or address deficiencies
in the CQC system or procedures that may require corrective action by the
Contractor.
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3

.4 QUALITY CONTROL ORGANIZATION

.4.1 Personnel Requirements

The requirements for the CQC organization are a CQC System Manager (CQCSM),
a Design Quality Manager, and a sufficient number of additional qualified
personnel to ensure contract compliance. The Safety and Health Manager
shall receive direction and authority from the CQC System Manager and shall
serve as a member of the CQC staff. Personnel identified in the technical
provisions as requiring specialized skills to assure the required work is
being performed properly will also be included as par of the CQC
organization. The Contractor's CQC staff shall maintain a presence at the
site at all times during progress of the work and have complete authority
and responsibility to take any action necessary to ensure contract
compliance. The CQC staff shall be subject to acceptance by the
Contracting Officer.

The Contractor shall provide adequate office space, filing systems and
other resources as necessary to maintain an effective and fully functional
CQC organization. Complete records of all letters, material submittals,
shop drawing submittals, schedules and all other project documentation
shall be promptly furnished to the CQC organization by the Contractor. The
CQC organization shall be responsible to maintain these documents and
records at the site at all times, except as otherwise acceptable to the
Contracting Officer.

.4.2 CQC System Manager

The Contractor shall identify as CQC System Manager an individual within
the onsite work organization who shall be responsible for overall
management of CQC on the contract and have the authority to act in all CQC
matters for the Contractor. The CQC System Manager shall be a graduate
engineer, graduate architect, or a graduate of construction management with
a minimum of 5 years construction experience on construction similar to
this contract. The CQC System Manager, or an acceptable, qualified
representative, shall be on site at all times during design and
construction activities and shall be employed by the prime Contractor. The
CQC System Manager shall be assigned no other duties. An alternate for the
CQC System Manager shall be identified in the plan to serve in the event of
the System Manager's absence. The requirements for the alternate shall be
the same as the designated CQC System Manager.

.4.3 CQC Personnel (Construction)

In addition to CQC personnel specified elsewhere in the contract, the
Contractor shall provide as part of the CQC organization specialized
personnel to assist the CQC System Manager in the areas listed below.
Unless otherwise stated, these individuals, when required, may be employees
of the prime or subcontractor; shall be responsible to the CQC System
Manager; be physically present at the construction site during work on
their areas of responsibility; have the necessary education and/or
experience in accordance with the experience matrix listed herein. These
individuals may perform other duties but must be allowed sufficient time to
perform their assigned quality control duties as described in the Quality
Control Plan.

EXPERIENCE MATRIX

Area Qualifications
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a. Civil Graduate Civil Engineer with 2 years
experience in the type of work being
performed on this project or technician
with 5 years related experience

b. Electrical Graduate Electrical Engineer with 7 years
related experience

¢c. Structural Graduate Structural Engineer with 2 years
experience or person with 5 years related
experience

d. Architectural Graduate Architect with 2 years experience

or person with 5 years related experience

e. Environmental Graduate Environmental Engineer with 3
years experience

f. Submittals Submittal Clerk with 1 year experience
g. Concrete, Pavements and Materials Technician with 2 years
Soils experience for the appropriate area

If it is subsequently determined by the Contracting Officer that the
minimum contract CQC requirements are not being met, the Contractor may be
required to provide additional staff personnel to the CQC organization at
no cost to the Government.

3.4.4 Additional Requirement

In addition to the above experience and/or education requirements, the CQC
System Manager and any alternates shall have completed the course entitled
nConstruction Quality Management For Contractors" within the past 5 years.
This course is periodically offered at the General Contractors Association
of Hawaii.

3.4.5 Organizational Changes

The Contractor shall maintain the CQOC staff at full strength at all times.
When it is necessary to make changes to the CQC staff, the Contractor shall
revise the COC Plan to reflect the changes and submit the changes to the
Contracting Officer for acceptance. Requests shall include the names,
qualifications, duties, and responsibilities of each proposed replacement.
Upon acceptance of any changes, the Contractor shall revise the CQC plan to
accurately reflect the changes. The CQC plan shall be kept current at all
times during the life of the contract.

3.5 SUBMITTALS AND DELIVERABLES

Design submittals shall be made as required in Section 01012, DESIGN AFTER
AWARD. Construction submittals shall be made as specified in Section
01330, SUBMITTAL PROCEDURES. The CQC organization shall be responsible for
certifying that all submittals and deliverables are in compliance with the
contract reguirements.
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3.6 CONTROL

Contractor Quality Control is the means by which the Contractor ensures
that the design and construction, to include that of designers of record,
consultants, subcontractors and suppliers, comply with the requirements of
the contract. The CQC System Manager shall conduct at least three phases
of control for each definable feature of construction work, as follows:

3.6.1 Preparatory Phase

This phase shall be performed prior to beginning work on each definable
feature of work, after all required plans/documents/materials are

approved/accepted, and after copies are at the work site. This phase shall
include:

a. A review of each paragraph of applicable specifications, reference
codes and standards. The Contractor shall make available and
maintain a copy, in the field, of the referenced codes and
standards applicable to the work to be accomplished, until final
acceptance of the work.

b. A review of the contract drawings.

c. A check to assure that all materials and/or equipment have been
tested, submitted, and approved.

d. Review of provisions that have been made to provide required
control inspection and testing.

e. Examination of the work area to assure that all regquired
preliminary work has been completed and is in compliance with the
contract.

f. A physical examination of required materials, equipment, and
sample work to assure that they are on hand, conform to approved
shop drawings or submitted data, and are properly stored.

g. A review of the appropriate activity hazard analysis to assure
safety requirements are met.

h. Discussion of procedures for controlling quality of the work
including repetitive deficiencies. Document construction
tolerances and workmanship standards for that feature of work.

i. A check to ensure that the Contracting Officer has accepted the
portion of the plan for the work to be performed.

j. Discussion of the initial control phase.

k. The Government shall be notified at least 2 workdays in advance of
beginning the preparatory control phase. This phase shall include
a meeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be documented by separate minutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to
the acceptable level of workmanship required in order to meet
contract specifications.
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3.

3.

6.2 Initial Phase

This phase shall be accomplished at the beginning of a definable feature of
work. The following shall be accomplished:

a. A check of work to ensure that it is in full compliance with
contract requirements. Review minutes of the preparatory meeting.

b. Verify adequacy of controls to ensure full contract compliance.
Verify required control inspection and testing.

c. Establish level of workmanship and verify that it meets minimum
acceptable workmanship standards. Compare with required sample
panels as appropriate.

d. Resolve all differences.

e. Check safety to include compliance with and upgrading of the
safety plan and activity hazard analysis. Review the activity
analysis with each worker.

f. The Government shall be notified at least 1 workday in advance of
beginning the initial phase. Separate minutes of this phase shall
be prepared by the CQC System Manager and attached to the daily
CQC report. Exact location of initial phase shall be indicated
for future reference and comparison with follow-up phases.

g. The initial phase should be repeated for each new crew to work
onsite, or any time acceptable specified quality standards are not
being met.

6.3 Follow-up Phase

Daily checks shall be performed to assure control activities, including
control testing, are providing continued compliance with contract
requirements, until completion of the particular feature of work. The
checks shall be made a matter of record in the CQC documentation. Final
follow-up checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work that may be affected by the
deficient work. The Contractor shall not build upon nor conceal
non-conforming work.

.6.3 Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same
definable features of work if the quality of on-going work is unacceptable,
if there are changes in the applicable CQC staff, onsite production
supervision or work crew, if work on a definable feature is resumed after a
substantial period of inactivity, or if other problems develop.

.7 TESTS

.7.1 Testing Procedure

The Contractor shall perform specified or required tests to verify that
control measures are adequate to provide a product that conforms to
contract requirements. Upon request, the Contractor shall furnish to the
Government duplicate samples of test specimens for possible testing by the
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3

3

Government. Testing includes operation and/or acceptance tests when
specified. The Contractor shall procure the services of a Corps of
Engineers approved testing laboratory or establish an approved testing
laboratory at the project site. The Contractor shall perform the following
activities and record and provide the following data:

The Contractor's testing procedures shall include the following activities
and shall record and provide the following data:

a. Verify that testing procedures comply with contract requirements.

b. Verify that facilities and testing equipment are available and
comply with testing standards.

c. Check test instrument calibration data against certified standards.

d. Verify that recording forms and test identification control number
system, including all of the test documentation requirements, have
been prepared.

e. Results of all tests taken, both passing and failing tests, shall
be recorded on the CQC report for the date taken. Specification
paragraph reference, location where tests were taken, and the
sequential control number identifying the test shall be given. If
approved by the Contracting Officer, actual test reports may be
submitted later with a reference to the test number and date
taken. An information copy of tests performed by an offsite or
commercial test facility shall be provided directly to the
Contracting Officer. Failure to submit timely test reports as
stated may result in nonpayment for related work performed and
disapproval of the test facility for this contract.

.7.2 Testing Laboratories

.7.2.1 Validation Requirements

Any laboratory used by the Contractor for testing aggregate, concrete,
bituminous materials, soils, rock, and other construction materials must
possess a current validation letter prior to performance of testing by that
laboratory. Validation shall be obtained through the Corps of Engineers
Materials Testing Center (MTC) in Vicksburg, MS. Validation may be
initiated by completing an Inspection Request Form and questionnaire that
are available directly from the MTC or from the MTC website,
http://www.wes.army.mil/SL/MTC/inspection.htm.

The MTC alsc maintains a website listing validated laboratories at:
http://www.wes.army.mil/SL/MTC/ValStatesTbl.htm.

.7.2.2 Exception

The validation letters already obtained from HED in 2001 and 2002 will be
considered acceptable proof of validation through its expiration date.

Upon expiration, laboratories must be revalidated by the MTC, as required
above. The validation status of laboratories in Hawaii may be found at:
http://www.poh.usace.army.mil/Construction/LabValidation/labvalidation.html.

.7.3 Capability Check

The Government reserves the right to check laboratory equipment in the

SECTION 01451 Page 11



UPGRADE ELECTRICAL DISTRIBUTION SYSTEM, PH. 1, HICKAM AFB, HI KNMD 01-3002A1

proposed laboratory for compliance with the standards set forth in the
contract specifications and to check the laboratory technician's testing
procedures and techniques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall meet criteria detailed in ASTM D 3740
and ASTM E 329.

3.7.4 Capability Recheck

If the selected laboratory fails the capability check, the Contractor shall
reimburse the Government for each succeeding recheck of the laboratory or
the checking of a subsequently selected laboratory. Such costs will be
deducted from the contract amount due the Contractor.

3.7.5 Onsite Laboratory

The Government reserves the right to utilize the Contractor's control
testing laboratory and equipment to make quality assurance tests and to
check the Contractor's testing procedures, techniques, and test results at
no additional cost to the Government.

3.7.6 Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials shall be
borne by the Contractor. Samples of materials for test verification and
acceptance testing by the Government shall be delivered to a testing
laboratory on the Island of Oahu, State of Hawaii, designated by the
Contracting Officer. Coordination for each specific test, exact delivery
location, and dates will be made through the Government field office.

3.8 COMPLETION INSPECTION
3.8.1 Punch-Out Inspection

Near the completion of all work or any increment thereof established by a
completion time stated in the Special Clause entitled "Commencement,
Prosecution, and Completion of Work," or stated elsewhere in the
specifications, the CQC System Manager shall conduct an inspection of the
work and develop a punch list of items which do not conform to the approved
drawings and specifications. Such a list of deficiencies shall be included
in the CQC documentation, as required by paragraph DOCUMENTATION below, and
shall include the estimated date by which the deficiencies will be
corrected. The CQC System Manager or staff shall make a second inspection
to ascertain that all deficiencies have been corrected. Once this is
accomplished, the Contractor shall notify the Government that the facility
is ready for the Government Pre-Final inspection.

3.8.2 Pre-Final Inspection

The Government will perform this inspection to verify that the facility is
complete and ready to be occupied. The CQC System Manager shall develop a
punch list of items that do not conform to the contract documents. The
Government will review the punch list and add to or correct the items
listed. The CQC System Manager shall incorporate Government ccmments and
provide a Pre-Final Punch List. The Contractor's CQC System Manager shall
ensure that all items on this list have been corrected before notifying the
Government to schedule a Final inspection with the customer. Any items
noted on the Pre-Final inspection shall be corrected in a timely manner.
These inspections and any deficiency corrections required by this paragraph
shall be accomplished within the time slated for completion of the entire
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work (contract performance period) or any particular increment thereof if
the project is divided into increments by separate completion dates.

3.8.3 Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the
superintendent or other primary management person, and the Contracting
Officer's Representative shall be in attendance at this inspection.
Additional Government personnel including, but not limited to, those from
Base/Post Civil Facility Engineer user groups, and major commands may also
be in attendance. The Contractor shall notify the Contracting Officer at
least 14 days prior to the proposed final acceptance inspection and shall
include the Contractor's assurance that all specific items previously
identified to the Contractor as being unacceptable, along with all
remaining work to be performed under the contract, will be complete and
acceptable by the date scheduled for the final acceptance inspection. The
final acceptance inspection will be formally scheduled by the Contracting
Officer based upon results of the Pre-Final inspection. Failure of the
Contractor to have all contract work acceptably complete for this
inspection will be cause for the Contracting Officer to bill the Contractor
for the Government's additional inspection cost in accordance with the
contract clause titled "Inspection of Construction".

3.8.4 Post Completion Feedback Meeting and Preparation of Written Minutes

At the completion of this project, the CQC Systems Manager will host a
meeting to review the project and to discuss lessons learned during the
design and construction of the project. This meeting should be scheduled
for 4 hours on?site and should be attended by the Project Manager and
representatives of the designers of record, consultants, and major
subcontractors, including mechanical and electrical. The Contracting
Officer will invite members of the design team to participate in this
meeting. Minutes of the meeting shall be prepared by the CQC System
Manager and submitted to the Government.

3.9 DOCUMENTATION

The Contractor shall maintain current records providing factual evidence
that required quality control activities and/or tests have been performed.
These records shall include the work of subcontractors and suppliers and
shall be prepared using government-provided software, QCS (see Section 01312
01312 QUALITY CONTROL SYSTEM (QCS)), that includes, as a minimum, the
following information:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equipment with hours worked, idle, or down for
repair.

c. Work performed each day, giving location, description, and by
whom. When Network Analysis (NAS) is used, identify each phase of
work performed each day by NAS activity number.

d. Test and/or control activities performed with results and
references to specifications/drawings requirements. The control
phase should be identified (Preparatory, Initial, Follow-up).
List deficiencies noted along with corrective action.

e. Quantity of materials received at the site with statement as to

SECTION 01451 Page 13



UPGRADE ELECTRICAL DISTRIBUTION SYSTEM, PH. 1, HICKAM AFB, HI KNMD 01-3002A1
acceptability, storage, and reference to specifications/ drawings
requirements.

f. Submittals reviewed, with contract reference, by whom, and action
taken.

g. Off-site surveillance activities, including actions taken.

h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. Instructions given/received and conflicts in plans and/or
specifications.
j. Contractor's verification statement.

These records shall indicate a description of trades working on the
project; the number of personnel working; weather conditions encountered;
and any delays encountered. These records shall cover both conforming and
deficient features and shall include a statement that equipment and
materials incorporated in the work and workmanship comply with the
contract. Unless otherwise directed by the Contracting Officer the
original and one copy of these records in report form shall be furnished to
the Government daily within 24 hours after the date covered by the report,
except that reports need not be submitted for days on which no work is
performed. As a minimum, one report shall be prepared and submitted for
every 7 days of no work and on the last day of a no work period. All
calendar days, beginning with the construction NTP, shall be accounted for
throughout the life of the contract. The first report following a day of
no work shall be for that day only. Reports shall be signed and dated by
the CQC System Manager. The report from the CQC System Manager shall
include copies of test reports and copies of reports prepared by all
subordinate quality control personnel.

3.10 NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected
noncompliance with the foregoing requirements. The Contractor shall take
immediate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deemed
sufficient for the purpose of notification. If the Contractor fails or
refuses to comply promptly, the Contracting Officer may issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time lost due to such stop orders shall be made
the subject of claim for extension of time or for excess costs or damages
by the Contractor.

-- End of Section --
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SECTI ON 01525

SAFETY AND OCCUPATI ONAL HEALTH REQUI REMENTS

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.
U S. ARMY CORPS OF ENG NEERS (USACE)
EM 385-1-1 (2003) Safety and Heal th Requirenents
Manual
http://ww. hg. usace. army. m | / soh/ hqusace_soh. ht m
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only or as
ot herwi se desi gnated. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government. The following shall be submtted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Acci dent Prevention Plan (APP); G
Activity Hazard Analysis (AHA); G
SD- 06 Test Reports
Reports

Submit reports as their incidence occurs, in accordance with the
requi renents of the paragraph entitled, "Reports.”

Acci dent Reports

Mont hl y Exposure Reports

Regul atory Citations and Viol ations
1.3 DEFI NI TI ONS

a. Associate Safety Professional (ASP). An individual who is currently
certified as an ASP by the Board of Certified Safety Professionals.

b. Certified Construction Health & Safety Technician (CHST). An

i ndi vidual who is currently certified as a CHST by the Board of
Certified Safety Professionals.
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c. Certified Industrial Hygienist (CIH). An individual who is currently
certified as a CIH by the American Board of Industrial Hygiene.

d. Certified Safety Professional (CSP). An individual who is currently
certified as a CSP by the Board of Certified Safety Professionals.

e. Certified Safety Trained Supervisor (CSTS). An individual who is
currently certified as an STS by the Board of Certified Safety
Pr of essi onal s.

f. High Visibility Accident. Any nmishap which nay generate publicity
and/ or high visibility.

g. Medical Treatnent. Treatnent adm nistered by a physician or by

regi stered professional personnel under the standing orders of a
physician. Medical treatnment does not include first aid treatnent even
t hr ough provi ded by a physician or registered personnel

h. Recordable Injuries or Illnesses. Any work-related injury or
illness that results in:

(1) Death, regardless of the time between the injury and deat h,
or the Iength of the illnness;

(2) Days away from worKk;

(3) Restricted work;

(4) Transfer to another job

(5) Medi cal treatnent beyond first aid;
(6) Loss of consciousness; or

(7) A significant injury or illness diagnosed by a physician or
other licensed health care professional, even if it did not result
in (1) through (6) above.

i Site Safety and Health O ficer (SSHO. The superintendent or
other qualified or conmpetent person who is responsible for the on-site
safety and health required for the project.

j- "USACE" property and equi prment specified in USACE EM 385-1-1
shoul d be interpreted as Governnment property and equi pnent.

4 REGULATORY REQUI REMENTS

In addition to the detailed requirenments included in the provisions of this
contract, work perforned shall conply with USACE EM 385-1-1, and any
applicabl e federal, state, and |l ocal, |aws, ordinances, criteria, rules and
regul ations. Submit matters of interpretation of standards to the
appropriate adm nistrative agency for resolution before starting work.
VWhere the requirenents of this specification, applicable laws, criteria,
ordi nances, regulations, and referenced docunments vary, the nobst stringent
requi renents shall apply.
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1.5 DRUG PREVENTI ON PROGRAM

Conduct a proactive drug and al cohol use prevention program for al

wor kers, prime and subcontractor, on the site. Ensure that no enpl oyee
uses illegal drugs or consumes al cohol during work hours. Ensure there are
no enpl oyees under the influence of drugs or al cohol during work hours.
After accidents, collect blood, urine, or saliva specinmens and test the

i njured and invol ved enpl oyees for the influence of drugs and al cohol. A
copy of the test shall be made available to the Contracting O ficer upon
request.

1.6 SI TE QUALI FI CATI ONS, DUTI ES AND MEETI NGS
1.6.1 Per sonnel Qualifications
1.6.1.1 Site Safety and Health O ficer (SSHO

Site Safety and Health Oficer (SSHO shall be provided at the work site at
all times to performsafety and occupati onal health managenent,

surveill ance, inspections, and safety enforcenent for the Contractor. The
SSHO shall meet the foll owi ng requirenents:

Level 3:
A mnimmof 5 years safety work on similar projects.
30- hour OSHA construction safety class or equivalent within the
| ast 5 years.
An average of at |least 24 hours of formal safety training each
year for the past 5 years.
Conpet ent person training as needed.

1.6.2 Personnel Duties
1.6.2.1 Site Safety and Health O ficer (SSHO

a. Conduct daily safety and health inspections and maintain a witten
I og which includes areal/operation inspected, date of inspection
identified hazards, reconmended corrective actions, estinmted and
actual dates of corrections. Safety inspection |ogs shall be attached
to the Contractors' daily report.

b. Conduct m shap investigations and conplete required reports.
Mai ntain the OSHA Form 300 and Daily Production reports for prinme and
sub-contract ors.

c. Mintain applicable safety reference material on the job site.

d. Attend the pre-construction conference, pre-work meetings including
preparatory inspection neeting, and periodic in-progress neetings.

e. | mpl enent and enforce accepted APPS and AHAs.

f. Maintain a safety and health deficiency tracki ng systemthat

nmoni tors out standi ng deficiencies until resolution. A list of

unresol ved safety and health deficiencies shall be posted on the safety
bull etin board.

g. Ensure sub-contractor conpliance with safety and health
requi renents.
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Failure to performthe above duties nay result in dismssal of the SSHO
and/ or a project work stoppage. The project work stoppage will remain in
ef fect pendi ng approval of a suitable replacenent.

1.6.3 Meet i ngs
1.6.3.1 Saf ety Coordination Meeting

a. The Contractor will be informed, in witing, of the date of the

saf ety coordination nmeeting. The purpose of the safety coordination
neeting is for the Contractor and the Contracting O ficer's
representatives to becone acquai nted and explain the functions and
operating procedures of their respective organizations and to reach

nmut ual understanding relative to the adninistration of the overal
project's Accident Prevention Plan (APP) before the initiation of work.

b. Contractor representatives who have a responsibility or significant
role in accident prevention on the project shall attend the safety
coordi nation neeting. This includes the project superintendent, site
safety and health officer, quality control supervisor, or any other
assigned safety and health professionals who participated in the

devel opnent of the APP (including the Activity Hazard Anal yses (AHAS)
and special plans, program and procedures associated with it).

c. The Contractor shall discuss the details of the subnmitted APP to
i ncl ude incorporated plans, prograns, procedures and a |listing of
anticipated AHAs that will be devel oped and i npl enented during the
performance of the contract. This list of proposed AHAs will be
reviewed at the nmeeting and an agreenent will be reached between the
Contractor and the Contracting O ficer's representative as to which
phases will require an analysis. 1In addition, a schedule for the
preparation, submttal, review, and acceptance of AHAs shall be
establ i shed to preclude project del ays.

d. Deficiencies in the submtted APP will be brought to the attention
of the Contractor at the safety coordi nation neeting, and the
Contractor shall revise the plan to correct deficiencies and re-submt
it for acceptance. Wirk shall not begin until there is an accepted
APP.

1.6.3.2 Weekly Safety Meetings

Conduct weekly safety neetings at the project site for all enployees. The
Contracting O ficer will be inforned of the neeting in advance and be

al  owed attendance. M nutes showi ng contract title, signatures of
attendees and a list of topics discussed shall be attached to the
Contractors' daily quality control report.

1.6.3.3 3-Phase Control Meetings
The appropriate AHA shall be reviewed and attendance docunmented by the
Contractor at the preparatory, initial, and foll ow up phases of quality

control inspection. The anal ysis should be used during daily inspections to
ensure the inplenentation and effectiveness of safety and health controls.
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1.7 TRAINING
1.7.1 New Enpl oyee | ndoctrination

New enpl oyees (prine and sub-contractor) will be inforned of specific site
hazards before they begin work. Docunentation of this orientation shall be
kept on file at the project site.

1.7.2 Peri odi ¢ Training

Provi de Safety and Health Training in accordance with USACE EM 385-1-1 and
the accepted APP. Ensure all required training has been acconplished for
all onsite enpl oyees.

1.7.3 Training on Activity Hazard Anal ysis (AHA)

Prior to beginning a new feature of work, training will be provided to al
af fected enpl oyees to include a review of the AHA to be i npl enented.

1.8  ACCI DENT PREVENTI ON PLAN ( APP)

The Contractor shall use a qualified person to prepare the witten
site-specific APP. Prepare the APP in accordance with the format and

requi renents of USACE EM 385-1-1 and as suppl enented herein. Cover al

par agr aph and subparagraph el ements in USACE EM 385-1-1, Appendi x A,

"M nimum Basic Qutline for Preparation of Accident Prevention Plan". Were
a paragraph or subparagraph elenment is not applicable to the work to be
performed indicate "Not Applicable" next to the heading. Specific

requi renents for some of the APP el enents are described bel ow at paragraph
EM 385-1-1 contents. The APP shall be job-specific and shall address any
unusual in unique aspects of the project or activity for which it is
witten. The APP shall interface with the Contractor's overall safety and
health program The APP shall include an executed POD Form 248-R rev (1
Jun 98), Accident Prevention Program Adm nistrative Plan

Any portions of the Contractor's overall safety and health program
referenced in the APP shall be included in the applicable APP el enent and
nmade site-specific. The Government considers the Prine Contractor to be the
"controlling authority” for all work site safety and health of the
subcontractors. Contractors are responsible for infornmng their
subcontractors of the safety provisions under the terns of the contract and
the penalties for nonconpliance, coordinating the work to prevent one craft
frominterfering with or creating hazardous working conditions for other
crafts, and inspecting subcontractor operations to ensure that accident
prevention responsibilities are being carried out. The APP shall be signed
by the person and firm (senior person) preparing the APP, the Contractor
the on-site superintendent, the designated site safety and health officer
and any designated CSP and/or CIH

Submit the APP to the Contracting O ficer 15 cal endar days prior to the
date of the safety coordination meeting for acceptance. Wrk cannot
proceed wi thout an accepted APP. The Contracting O ficer reviews and
conments on the Contractor's submitted APP and accepts it when it neets the
requi renents of the contract provisions.

Once accepted by the Contracting Oficer, the APP and attachments will be
enforced as part of the contract. Disregarding the provisions of this
contract or the accepted APP will be cause for stopping of work, at the

di scretion of the Contracting Officer, until the matter has been rectified.
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Once work begins, changes to the accepted APP shall be nmade with the

know edge and concurrence of the Contracting O ficer, project
superintendent, SSHO and quality control manager. Should any unforeseen
hazard become evident during the performance of work, the project
superintendent shall informthe Contracting Officer, both verbally and in
witing, for resolution as soon as possible. In the interim all necessary
action shall be taken by the Contractor to restore and nmaintain safe

wor ki ng conditions in order to safeguard onsite personnel, visitors, the
public, and the environnent.

Copi es of the accepted plan will be maintained at the office and at the job
site. The APP shall be continuously reviewed and anended, as necessary,

t hroughout the life of the contract. Unusual or high-hazard activities not
identified in the original APP shall be incorporated in the plan as they
are di scovered.

1.8.1 EM 385-1-1 Contents

In addition to the requirenents outlined in Appendix A of USACE EM 385-1-1
the following is required:

a. Names and qualifications (resunes including education, training,
experience and certifications) of all site safety and heal th personne
designated to performwork on this project to include the designated
site safety and health officer and other conpetent and qualified
personnel to be used such as CSPs, ClHs, STSs, CHSTs. The duties of
each position shall be specified.

b. Al cohol and Drug Abuse Pl an

(1) Describe plan for random checks and testing with
pre-enpl oynent screening in accordance with the DFAR C ause
subpart 252.223-7004, "Drug Free Wrk Force."

(2) Description of the on-site prevention program

c. Fall Protection and Prevention (FP&P) Plan. The plan shall be site
specific and address all fall hazards in the work place and during

di fferent phases of construction. It shall address how to protect and
prevent workers fromfalling to | ower |levels when they are exposed to
fall hazards above 1.8 m (6 feet). A qualified person for fal
protection shall prepare and sign the plan. The plan shall include
fall protection and prevention systens, equipnent and net hods enpl oyed
for every phase of work, responsibilities, assisted rescue, self-rescue
and evacuation procedures, training requirenments, and nonitoring

met hods. Fall Protection and Prevention Plan shall be revised for

| engt hy projects, reflecting any changes during the course of
construction due to changes in personnel, equipnent, systems or work
habits. The accepted Fall Protection and Prevention Plan shall be kept
and maintained at the job site for the duration of the project. The
Fall Protection and Prevention Plan shall be included in the Accident
Preventi on Pl an (APP)

d. Trai ni ng Records and Requirenments. List of nmandatory training and
certifications which are applicable to this project (e.g. explosive
actuated tools, confined space entry, fall protection, crane operation,
vehicl e operator, forklift operators, personal protective equipnent);
list of requirenents for periodic retraining/certification; outline
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1

requi renments for supervisory and enpl oyee safety neetings.
8.2 Pl an Accept ance

The Contractor shall not conmence physical work at the site until the plan
has been accepted by the Contracting officer, or his authorized
representative. In developing and inplenenting its Accident Prevention

Pl an, the Contractor is also responsible for reviewing Section 1 of the
nost current edition of U S. Arny Corps of Engineers Safety and Health
Requi rement Manual EM 385-1-1.

.9  ACTIVITY HAZARD ANALYSI S ( AHA)

The Activity Hazard Analysis (AHA) fornmat shall be prepared using POD Form
184-R, rev 16 Cct 98. Submit the AHA for review at |east 15 cal endar days
prior to the start of each feature of work. Format subsequent AHA as
amendnments to the APP. An AHA will be devel oped by the Contractor for every
operation involving a type of work presenting hazards not experienced in
previ ous project operations or where a new work crew or subcontractor is to
performwork. The analysis nust identify and eval uate hazards and outline
t he proposed methods and techniques for the safe conpletion of each feature
of work. At a minimum define activity being performed, sequence of work,
specific safety and health hazards anticipated, control neasures (to

i ncl ude personal protective equipnent) to elinmnate or reduce each hazard
to acceptable | evels, equipnent to be used, inspection requirenents,

training requirenments for all involved, and the conpetent person in charge
of that feature of work. For work with fall hazards, including fal
hazards associated with scaffold erection and renoval, identify the

appropriate fall protection nethods used. For work with materials handling
equi prent, address saf eguardi ng nmeasures related to materials handling

equi pnment. For work requiring excavations, include requirenents for

saf eguar di ng excavations. An activity requiring an AHA shall not proceed
until the AHA has been accepted by the Contracting Officer's representative
and a meeting has been conducted by the Contractor to discuss its contents
wi th everyone engaged in the activity, including on-site CGovernnent
representatives. The Contractor shall docunent neeting attendance at the
preparatory, initial, and foll ow up phases of quality control inspection
The AHA shall be continuously reviewed and, when appropriate, nodified to
address changing site conditions or operations. The analysis should be
used during daily inspections to ensure the inplenentation and

ef fecti veness of the activity's safety and health controls.

The AHA list will be reviewed periodically (at least nonthly) at the
Contractor supervisory safety neeting and updated as necessary when
procedures, scheduling, or hazards change.

Activity hazard anal yses shall be updated as necessary to provide an

ef fective response to changing work conditions and activities. The on-site
superintendent, site safety and health officer and conpetent persons used
to devel op the AHAs, including updates, shall sign and date the AHAs before
t hey are inpl enent ed.

.10 DI SPLAY OF SAFETY | NFORVATI ON

Wthin 1 cal endar days after commencenent of work, erect a safety bulletin
board at the job site. The following information shall be displayed on the
safety bulletin board in clear view of the on-site construction personnel
mai nt ai ned current, and protected agai nst the el enents and unaut hori zed
renoval :
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a. Mp denoting the route to the nearest energency care facility.
b. Energency phone nunbers.
c. Copy of the npbst up-to-date APP.
d. Current AHA(S).
e. OSHA 300A Form
f. OSHA Safety and Heal th Protection-On-The-Job Poster
g. Confined space entry permt.
1.11 SI TE SAFETY REFERENCE MATERI ALS

Mai ntain safety-related references applicable to the project, including
those listed in the article "References." Maintain applicable equiprent
manuf acturer's manual s.

1.12 EMERCGENCY MEDI CAL TREATMENT

Contractors will arrange for their own energency nedi cal treatnent.
Government has no responsibility to provide emergency nedical treatnent.

1.13 REPORTS
1.13.1 Acci dent Reports

a. Al injuries, illness, and properly danage, regardl ess of severity
or magnitude are reportable. Reports shall be prepared on POD Form
265R and shall be submitted to the Contracting Oficer no later than
the end of the business day on which the incident occurred.

b. For recordable injuries and illnesses, and property danmage
accidents resulting in at |east $2,000 in damages, the Prine Contractor
shal I conduct an accident investigation to establish the root cause(s)
of the accident, conplete the USACE Acci dent Report Form 3394 and
provide the report to the Contracting Officer within 5 cal endar day(s)
of the accident. The Contracting Oficer will provide copies of any
required or special forns.

1.13.2 Acci dent Notification

Notify the Contracting Oficer as soon as practical, but not later than
four hours, after any accident neeting the definition of Recordable
Injuries or Illnesses or High Visibility Accidents, property danage equa
to or greater than $2,000. |Information shall include contractor nane;
contract title; type of contract; nane of activity, installation or

| ocati on where accident occurred; date and time of accident; nanmes of
personnel injured; extent of property damage, if any; extent of injury, if
known, and brief description of accident (to include type of construction
equi pment used, PPE used, etc.). Preserve the conditions and evidence on
the accident site until the Government investigation teamarrives on-site
and Government investigation is conducted.
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1.13.3 Mont hl y Exposure Reports

Mont hly exposure reporting to the Contracting Officer is required to be

attached to the nmonthly billing request. This report is a conpilation of
enpl oyee- hours worked each month for all site workers, both prinme and
subcontractor. The Contracting Oficer will provide copies of any special
forns.

1.13. 4 Regul atory Citations and Viol ations
Contact the Contracting O ficer inmediately of any OSHA or other regul atory
agency inspection or visit, and provide the Contracting Officer with a copy
of each citation, report, and contractor response. Correct violations and
citations pronptly and provide witten corrective actions to the
Contracting O ficer.

PART 2 PRODUCTS (Not Appl i cabl e)

PART 3 EXECUTI ON ( Not Applicabl e)
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PART 1

1.

SECTION 01780

CLOSEOUT SUBMITTALS

GENERAL
SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Ag-Built Drawings.

Drawings showing final as-built conditions of the project. The
final CADD as-built drawings shall consist of one set of
electronic CADD drawing files in the specified format, one set of
original drawings, 2 sets of prints of the originals, and one set
of the Government accepted working as-built drawings.

SD-03 Product Data

As-Built Record of Equipment and Materials.

Two copies of the record listing the as-built materials and
equipment incorporated into the construction of the project.

Warranty Management Plan.

One set of the warranty management plan containing information
relevant to the warranty of materials and equipment incorporated
into the construction project, including the starting date of
warranty of construction. The Contractor shall furnish with each
warranty the name, address, and telephone number of each of the
guarantor's representatives nearest to the project location.

Warranty Tags.

Two record copies of the warranty tags showing the layout and
design.

Final Cleaning.

Two copies of the listing of completed final clean-up items.

PROJECT RECORD DOCUMENTS
As-Built Drawings

This paragraph covers as-built drawings complete, as a requirement of the
contract. The terms "drawings," "contract drawings," "drawing files,"
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"working as-built drawings" and "final as-built drawings" refer to contract
drawings which are revised to be used for final as-built drawings.

1.2.1.1 Government Furnished Materials

One set of electronic CADD files in the specified software and format
revised to reflect all bid amendments will be provided by the Government at
the preconstruction conference for projects requiring CADD file as-built
drawings.

1.2.1.2 Working As-Built and Final As-Built Drawings

The Contractor shall maintain 2 sets of paper drawings by red-line process
to show the as-built conditions during the prosecution of the project.
These working as-built marked drawings shall be kept current on a daily
basis and at least one set shall be available on the jobsite at all times.
Changes from the contract plans which are made in the work or additional
information which might be uncovered in the course of construction shall be
accurately and neatly recorded as they occur by means of details and notes.
At the final inspection or upon beneficial occupancy of the facility by the
user, whichever comes first, the Contractor shall provide one of the two
sets of working as-built drawings to the COR for turnover with the
facility. This set will serve as an advance/interim working set for the
occupant of the completed facility; until such time that the final as-built
drawings are furnished to them. Final as-built drawings shall be prepared
after the completion of each definable feature of work as listed in the
Contractor Quality Control Plan (Foundations, Utilities, Structural Steel,
etc., as appropriate for the project). The working as-built marked
drawings and final as-built drawings will be jointly reviewed for accuracy
and completeness by the Contracting Officer and the Contractor prior to
submission of each monthly pay estimate. If the Contractor fails to
maintain the working and final as-built drawings as specified herein, the
Contracting Officer will deduct from the monthly progress payment an amount
representing the estimated cost of maintaining the as-built drawings. This
monthly deduction will continue until an agreement is reached between the
Contracting Officer and the Contractor regarding the accuracy and
completeness of updated drawings. The working and final as-built drawings
shall show, but shall not be limited to, the following information:

a. The actual location, kinds and sizes of all sub-surface utility
lines. 1In order that the location of these lines and
appurtenances may be determined in the event the surface openings
or indicators become covered over or obscured, the as-built
drawings shall show, by offset dimensions to two permanently fixed
surface features, the end of each run including each change in
direction. Splice boxes and similar appurtenances shall be
located by dimensioning along the utility run from a reference
point. The average depth below the surface of each run shall also
be recorded.

b. The location and dimensions of any changes within the building
structure.

c. Correct grade, elevations, cross section, or alignment of
structures or utilities if any changes were made from contract

plans.

d. Changes in details of design or additional information obtained
from working drawings specified to be prepared and/or furnished by
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the Contractor; including but not limited to fabrication,
erection, installation plans and placing details, pipe sizes,
insulation material, dimensions of equipment foundations, etc.

e. Changes or modifications which result from the final inspection.

f. Where contract drawings or specifications present options, only
the option selected for construction shall be shown on the final
as-built drawings.

g. Modifications (change order price shall include the Contractor's
cost to change working and final as-built drawings to reflect
modifications) and compliance with the following procedures.

(1) Directions in the modification for posting descriptive
changes shall be followed.

(2) A Modification Circle shall be placed at the location of each
deletion.

(3) For new details or sections which are added to a drawing, a
Modification Circle shall be placed by the detail or section title.

(4) For minor changes, a Modification Circle shall be placed by
the area changed on the drawing (each location).

(5) For major changes to a drawing, a Modification Circle shall
be placed by the title of the affected plan, section, or detail at
each location.

(6) For changes to schedules or drawings, a Modification Circle
shall be placed either by the schedule heading or by the change in
the schedule.

(7) The Modification Circle size shall be 12.7 mm diameter
unless the area where the circle is to be placed is crowded.
Smaller size circle shall be used for crowded areas.

1.2.1.3 Drawing Preparation

The as-built drawings shall be modified as may be necessary to correctly
show the features of the project as it has been constructed by bringing the
contract set into agreement with Government accepted working as-built
drawings, and adding such additional drawings as may be necessary. These
working as-built marked drawings shall be neat, legible and accurate.

These drawings are part of the permanent records of this project and shall
be returned by the Contractor to the Contracting Officer after final
acceptance by the Government. Any drawings damaged or lost by the
Contractor shall be satisfactorily replaced by the Contractor at no expense
to the Government.

1.2.1.4 Computer Aided Design and Drafting (CADD) Drawings

Only personnel proficient in the preparation of AutoDesk AutoCAD drawings
shall be employed to modify the contract drawings or prepare additional new
drawings. Additions and corrections to the contract drawings shall be
equal in quality and detail to that of the originals. Line colors, line
weights, lettering, layering conventions, and symbols shall be the same as
the original line colors, line weights, lettering, layering conventions,
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and symbols. If additional drawings are required, they shall be prepared
using the specified electronic file format applying the same graphic
standards specified for original drawings. The title block and drawing
border to be used for any new final as-built drawings shall be identical to
that used on the contract drawings. Additions and corrections to the
contract drawings shall be accomplished using AutoDesk AutoCAD files. The
Contractor will be furnished AutoDesk AutoCAD files and penable. The
electronic files will be supplied on compact disc, read-only memory
(CD-ROM) . The Contractor shall be responsible for providing all program
files and hardware necessary to prepare final as-built drawings. The
Contracting Officer will review final as-built drawings for accuracy and
the Contractor shall make required corrections, changes, additions, and
deletions.

a. CADD colors shall be the "base" colors of red, green, and blue.
Color code for changes shall be as follows:

(1) Deletions (red) - Deleted graphic items (lines) shall be
colored red with red lettering in notes and leaders.

(2) Additions (Green) - Added items shall be drawn in green with
green lettering in notes and leaders.

(3) Special (Blue) - Items requiring special information,
coordination, or special detailing or detailing notes shall be in
blue.

b. All changes to the contract drawing files shall be made on the
level as the original item. There shall be no deletions of
existing lines; existing lines shall be over struck in red.
Additions shall be in green with line weights the same as the
drawing.

c. When final revisions have been completed, the cover sheet drawing
shall show the wording "RECORD DRAWING AS-BUILT" followed by the
name of the Contractor in letters at least 5 mm high. All other
contract drawings shall be marked either "as-built" drawing
denoting no revisions on the sheet or "Revised As-Built" denoting
one or more revisions. Original contract drawings shall be dated
in the revision block.

d. Within 10 days after Government acceptance of all of the working
as-built drawings for a phase of work, the Contractor shall
prepare the final CADD as-built drawings for that phase of work
and submit two sets of blue/black-line prints of these drawings
for Government review. The Government will promptly return one
set of prints annotated with any necessary corrections. Within 10
days the Contractor shall revise the CADD files accordingly at no
additional cost and submit one set of final prints for the
completed phase of work to the Government. Within 10 days of
substantial completion of all phases of work, the Contractor shall
submit the final as-built drawing package for the entire project.
The submittal shall consist of one set of electronic files on
compact disc, read-only memory (CD-ROM), one set of originals, two
sets of prints and one set of the Government annotated and
accepted working as-built drawings. They shall be complete in all
details and identical in form and function to the contract drawing
files supplied by the Government. Any transactions or adjustments
necessary to accomplish this is the responsibility of the
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Contractor. The Government reserves the right to reject any
drawing files it deems incompatible with the customer's CADD
system. Paper prints, drawing files and storage media submitted
will become the property of the Government upon final acceptance.
Failure to submit final as-built drawing files or working as-built
marked drawings as specified shall be cause for withholding any
payment due the Contractor under this contract. Acceptance of
final as-built drawings shall be accomplished before final payment
is made to the Contractor.

1.2.1.5 Payment

No separate payment will be made for as-built drawings required under this
contract, and all costs accrued in connection with such drawings shall be
considered a subsidiary obligation of the Contractor.

1.2.2 As-Built Record of Equipment and Materials

The Contractor shall furnish one copy of preliminary record of equipment
and materials used on the project 15 days prior to final inspection. This
preliminary submittal will be reviewed and returned 2 days after final
inspection with Government comments. Two sets of final record of equipment
and materials shall be submitted 10 days after final inspection. The
designations shall be keyed to the related area depicted on the contract
drawings. The record shall list the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description Specification Manufacturer Composition Where
Section and Catalog, and Size Used
Model, and

Serial Number

1.2.3 Final Approved Shop Drawings

The Contractor shall furnish final approved project shop drawings 30 days
after transfer of the completed facility.

1.2.4 Real Property Equipment

The Contractor shall furnish a list of installed equipment furnished under
this contract. The list shall include all information usually listed on
manufacturer's name plate. The "EQUIPMENT-IN-PLACE LIST" shall include, as
applicable, the following for each piece of equipment installed:
description of item, location (by room number), model number, serial
number, capacity, name and address of manufacturer, name and address of
equipment supplier, condition, spare parts list, manufacturer's catalog,
and warranty. A draft list shall be furnished at time of transfer. The
final list shall be furnished 30 days after transfer of the completed
facility.

1.3 WARRANTY MANAGEMENT
1.3.1 Warranty Management Plan
The Contractor shall develop a warranty management plan. At least 30 days

before the planned pre-warranty conference, the Contractor shall submit the
warranty management plan for Government approval. The warranty management
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plan shall include all required actions and documents to assure that the
Government receives all warranties to which it is entitled, in accordance
with the Contract Clause, WARRANTY OF CONSTRUCTION. The plan shall be in
narrative form and contain sufficient detail to render it suitable for use
by future maintenance and repair personnel, whether tradesmen, or of
engineering background, not necessarily familiar with this contract. The
term "status" as indicated below shall include due date and whether item
has been submitted or was accomplished. Warranty information made
available during the construction phase shall be submitted to the
Contracting Officer for approval prior to each monthly pay estimate.
Approved information shall be assembled in a binder and shall be turned
over to the Government upon acceptance of the work. The construction
warranty period shall begin on the date of project acceptance and shall
continue for the full product warranty period. A joint 4 month and 9 month
warranty inspection shall be conducted, measured from time of acceptance,
by the Contractor, Contracting Officer and the Customer Representative.
Information contained in the warranty management plan shall include, but
shall not be limited to, the following:

a. Roles and responsibilities of all personnel associated with the
warranty process, including points of contact and telephone
numbers within the organizations of the Contractors,
subcontractors, manufacturers or suppliers involved.

b. Listing and status of delivery of all Certificates of Warranty for
extended warranty items, to include roofs, HVAC balancing, pumps,
motors, transformers, and for all commissioned systems such as
fire protection and alarm systems, sprinkler systems, lightning
protection systems, etc.

c. A list for each warranted equipment, item, feature of construction
or system indicating:

Name of item.

Model and serial numbers.

Location where installed.

Name and phone numbers of manufacturers or suppliers.

Names, addresses and telephone numbers of sources of spare

parts.

(6) Warranties and terms of warranty. This shall include
one-year overall warranty of construction. Items which
have extended warranties shall be indicated with separate
warranty expiration dates.

(7) Cross-reference to warranty certificates as applicable.

(8) Starting point and duration of warranty period.

(9) Summary of maintenance procedures required to continue the
warranty in force.

(10) Cross-reference to specific pertinent Operation and
Maintenance manuals.

(11) Organization, names and phone numbers of persons to call for
warranty service.

(12) Typical response time and repair time expected for various

warranted equipment.

urwd w N
NN

d. The Contractor's plans for attendance at the 4 and 9 month
post-construction warranty inspections conducted by the Government.

e. Procedure and status of tagging of all equipment covered by
extended warranties.
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1.

1.

f. Copies of instructions to be posted near selected pieces of
equipment where operation is critical for warranty and/or safety
reasons.

3.2 Performance Bond

The Contractor's Performance Bond shall remain in effect throughout the
construction period, and during the life of any guaranty required under the
Contract Performance Bond, Standard Form 25.

a. 1In the event the Contractor fails to commence and diligently
pursue any construction warranty work required, the Contracting
Officer will have the work performed by others. After completion
of the construction warranty work, charges will be made to the
remaining construction warranty funds of expenses which the
Government incurred while performing the work, including, but not
limited to administrative expenses.

b. In the event sufficient funds are not available to cover the
construction warranty work performed by the Government, at the
Contractor's expense, the Contracting Officer will have the right
to recoup expenses from the bonding company.

c. Following oral or written notification of required construction
warranty repair work, the Contractor shall respond in a timely
manner. Written verification will follow oral instructions.
Failure of the Contractor to respond will be cause for the
Contracting Officer to proceed against the Contractor.

3.3 Pre-Warranty Conference

Prior to contract completion, and at a time designated by the Contracting
Officer, the Contractor shall meet with the Contracting Officer to develop
a mutual understanding with respect to the requirements of this section.
Communication procedures for Contractor notification of construction
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deemed necessary
by the Contracting Officer for the execution of the construction warranty
shall be established/reviewed at this meeting. In connection with these
requirements and at the time of the Contractor's quality control completion
inspection, the Contractor shall furnish the name, telephone number and
address of a licensed and bonded company which is authorized to initiate
and pursue construction warranty work action on behalf of the Contractor.
This point of contact will be located within the local service area of the
warranted construction, shall be continuously available, and shall be
responsive to Government inguiry on warranty work action and status. This
requirement does not relieve the Contractor of any of its responsibilities
in connection with other portions of this provision.

.3.4 Contractor's Response to Construction Warranty Service Requirements

Following oral or written notification by the Contracting Officer, the
Contractor shall respond to construction warranty service requirements in
accordance with the "Construction Warranty Service Priority List" and the
three categories of priorities listed below. The Contractor shall submit a
report on any warranty item that has been repaired during the warranty
period. The report shall include the cause of the problem, date reported,
corrective action taken, and when the repair was completed. If the
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Contractor does not perform the construction warranty within the timeframes
specified, the Government will perform the work and backcharge the
construction warranty payment item established.

a.

.3.5

First Priority Code 1. Perform onsite inspection to evaluate
gituation, and determine course of action within 4 hours, initiate
work within 6 hours and work continuously to completion or relief.

Second Priority Code 2. Perform onsite inspection to evaluate
situation, and determine course of action within 8 hours, initiate
work within 24 hours and work continuously to completion or relief.

Third Priority Code 3. All other work to be initiated within 3
work days and work continuously to completion or relief.

The "Construction Warranty Service Priority List" ig as follows:

Code l-Electrical

(1) Power failure (entire area or any building operational after
1600 hours).

(2) Security lights

(3) Smoke detectors

Code 2-Electrical
(1) Power failure (no power to a room or part of building).
(2) Receptacle and lights (in a room or part of building).

Code 3-Electrical
Street lights.

Code 3-All other work not listed above.

Warranty Tags

At the time of installation, each warranted item shall be tagged with a

durable,

oill and water resistant tag approved by the Contracting Officer.

Each tag shall be attached with a copper wire and shall be sprayed with a
silicone waterproof coating. The date of acceptance and the QC signature
shall remain blank until project is accepted for beneficial occupancy. The
tag shall show the following information.

a.

b.

Type of product/material

Model number

Serial number

Contract number

Warranty period from to

Inspector's signature

Construction Contractor

Address

Telephone number
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h. Warranty contact

Address

Telephone number

i. Warranty response time priority code

j. WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE
DURING THE WARRANTY PERIOD.

1.4 OPERATION AND MAINTENANCE MANUALS

Operation manuals and maintenance manuals shall be submitted as specified.
Operation manuals and maintenance manuals provided in a common volume shall
be clearly differentiated and shall be separately indexed.

1.5 FINAL CLEANING

The premises shall be left broom clean. Stains, foreign substances, and
temporary labels shall be removed from surfaces. Equipment and fixtures
shall be cleaned to a sanitary condition. The site shall have waste,
surplus materials, and rubbish removed. The project area shall have
temporary structures, barricades, project signs, and construction
facilities removed. A list of completed clean-up items shall be submitted
on the day of final inspection.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

-- End of Section --
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SECTION 01900

MISCELLANEOUS PROVISIONS

PART 1 GENERAL

1.

1 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Organization Plan; G.

Provide a diagram depicting the proposed management organization.
The chart shall clearly identify lines of authority and areas of
responsibility. Include a narrative description of how the
management team will operate, and the specific duties and
responsibilities of the key individuals.

The narrative shall describe the Offeror's proposed on-site
organization and structure, and shall describe how the Offeror
intends to monitor and control timeliness, quality, and safety of
the work at the job site, including the work of any subcontractors
on all phases of the contract.

Identify the individuals proposed to fill the key management
positions: Project Manager, Project Superintendent, Contractor
Quality Control System Manager, Design Quality Control Manager,
Safety and Health Manager. Provide resumes for each individual.
Resumes must support the individual's qualifications to perform in
the selected position.

Provide copies of letters of direction to each key personnel from
an appropriate officer of the company.

Accident Prevention Plan
Activity Hazard Analysis; G.

SD-03 Product Data
Equipment Data

A list of all equipment furnished under this contract. This

list shall include, but not be limited to, each piece of equipment
with a serial number, and shall include all information shown on
the manufacturer's nameplate, so as to positively identify the
piece of equipment. This list shall also include the cost of each

piece of equipment (less installation costs) F.O0.B. construction
site. This list shall be furnished as soon as possible after
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1.

equipment is purchased. The list shall consist of one (1)
reproducible and three (3) copies, and shall be furnished to the
Contracting Officer not later than thirty (30) calendar days prior
to completion of any segment of the contract work which has an
incremental completion date.

Recovered Material Report

The Contractor shall provide a report listing all products
meeting EPA guidelines for products containing recovered materials
and quantity used for this project.

SD-06 Test Reports
Inspection of Existing Conditions.

A written report with color photographs noting the condition of
the existing facilities at the time of the inspection. One copy of
the report including photographs shall be submitted to the
Contracting Officer, prior to construction.

Dust Control; G
Method(s) of dust control.
Excavation/Trenching Clearance

Prior to start of any excavation or trenching work, the
Contractor shall obtain clearance, in writing, from the
appropriate communications agency and base or area engineer.
Copies of all correspondence shall be provided the Contracting
Officer. Normal coordination time for obtaining the necessary
permits is approximately fifteen (15) calendar days. The
Contractor shall advise the Contracting Officexr promptly when it
appears that the normal coordination time will be exceeded.

Condition of Contractor's Operation or Storage Area
The Contractor shall submit to the Contracting Officer
photographs and/or videos depicting the condition of the
Contractor's Operation or Storage Area.
SD-07 Certificates
Products Containing Recovered Materials
The Contractor shall submit manufacturer's certification

attesting that product meets or exceeds EPA's recovered material
guidelines.

.2 PROJECT MANAGEMENT ORGANIZATION

2.1 General
The Contractor is responsible for ensuring that the contract is adequately

staffed to manage all of the work in full accordance and compliance with
the contract requirements.
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.2.2 Organization Plan

The contractor shall submit an organization plan describing the
organization it intends to structure for managing this contract. The plan
shall include lines of authority, position responsibilities, and
qualifications of the proposed staff. The project staff shall minimally
consist of the following key personnel: Project Manager, Project
Superintendent, Contractor Quality Control System Manager, Design Quality
Control Manager, Safety and Health Manager. Each of the individuals
selected to fill these positions is subject to acceptance by the
Contracting Officer.

.2.3 Organizational Changes

The Contractor shall maintain the project management staff at full strength
at all times. When it is necessary to make changes to the staff, the
Contractor shall revise the Organization Plan to reflect the changes and
submit the changes to the Contracting Officer for acceptance at least
fourteen (14) calendar days prior to implementation of the changes.

Substitutions for any accepted key personnel must be submitted for review
and acceptance by the Contracting Officer prior to the start of work by
that individual. The Contractor is informed that the Government will be
allowed at least 30 days to respond. Any delays resulting from this
process shall be the responsibility of the contractor and shall not be a
basis for any equitable contract adjustment.

.2.4 Project Manager

The Project Manager shall be responsible for the contractor's overall
management and coordination of this contract and shall be the central point
of contact with the Government for performance of all work under this
contract including warranty. The Project Manager shall oversee
construction accomplishment, administer all instructions, and answer all
questions from the Contracting Officer pertaining to the work during the
life of the contract, including the warranty period. The Project Manager
shall be responsible for the complete coordination of all work in this
contract. The Project Manager will be responsible for ensuring that
adequate internal controls and review procedures are followed in order to
eliminate conflicts, errors and omissions, and for ensuring that all
technical requirements are met. Another individual may be designated to
temporarily act for the Project Manager, however, forty-eight (48) hours
advance notice in writing of such change shall be requested to the
Contracting Officer, and no change shall be made without prior acceptance
by the Contracting Officer.

The Project Manager shall have a recognized four-year college degree in
engineering, architecture, or related technical field, and at least five
(5) years experience in managing and supervising Department of Defense
construction projects of similar size and scope.

.2.5 Project Superintendent

A Project Superintendent shall be assigned. This individual shall have a
minimum of five years experience as a superintendent on Department of
Defense construction projects similar in size and scope to this contract.
The project superintendent shall have overall responsibility for all
operations on the jobsite. The superintendent shall be assigned no other
duties.
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2.6 Contractor Quality Control

To assure compliance with contract requirements, the Contractor shall
establish and maintain quality control for materials and work, including
design, covered by all sections of the TECHNICAL REQUIREMENTS in accordance
with Section 01451 CONTRACTOR QUALITY CONTROL. Records shall be maintained
for all operations including sampling and testing.

2.7 Safety

.2.7.1 General

Site activities performed in conjunction with this contract may pose safety
hazards that require specialized expertise to effectively address and
eliminate. The Contractor shall be responsible for preparing and
implementing an effective safety and health program throughout the entire
duration of the contract.

.2.7.2 Accident Prevention Plan (APP)

The contractor shall prepare an Accident Prevention Plan in accordance with
the provisions of FAR 52.236-13 (Section 00700) and Section 00800,
paragraph $-36.18. The Accident Prevention Plan shall address the
contractor's overall safety program for the entire contract. The APP shall
consist of the forms and documents listed in Section 00800, S36.18,
ACCIDENT PREVENTION PLAN, covering the overall safety considerations for
the contract as a whole.

.2.7.3 Site-8pecific Safety and Health Plan (SSHP)

The contractor shall prepare a site-specific safety and health plan
addressing the safety aspects specific to the work ordered. Work on a
feature of work shall not commence prior to receiving the Contracting
Officer's written acceptance of both the contract Accident Prevention Plan
and the site-specific safety and health plan.

The SSHP shall be prepared in accordance with the requirements specified in
this section and shall comply with all federal, state, and local health and
safety requirements, e.g., the Occupational Safety and Health
Administration (OSHA) requirements (29 CFR 1910 and 1926) and the U.S. Army
Corps of Engineers Safety and Health Requirements Manual (EM 385-1-1) . The
SSHP shall address those elements that are specific to the feature of work
that have potential for negative effects on the safety and health of
workers, the public, and other personnel on gsite.

An Activity Hazard Analysis (AHA), POD Form 184-R, rev 16 Oct 98, shall be
submitted for all phases of construction specific to the feature of work
and worksite. Work on a construction phase cannot begin until the AHA is
submitted and accepted.

The SSHP shall identify the individual responsible for jobsite safety.

This individual shall be present at the jobsite at all times during
construction. Copies of the accepted SSHP and Accident Prevention Plan
shall be available at the jobsite at all times. All workers shall know the
location of these plans. All workers shall receive a safety briefing
covering applicable sections of these plans prior to the start of
construction.
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Daily safety and health inspections shall be conducted to determine if site
operations are conducted in accordance with the accepted SSHP and contract
requirements. Results and observations made during these inspections shall
be noted in the contractor's daily report.

1.2.7.4 Safety and Health Manager

The Safety and Health Manager shall have direct responsibility for the
overall management of the contractor's Safety Program for the entire
contract, as required by the US Army Corps of Engineers Safety and Health
Requirements Manual, EM385-1-1, and other applicable safety standards.

This individual shall have a minimum of five (5) years experience in safety
on Department of Defense construction projects similar in size and scope to
this contract. All members of the safety staff are subject to review and
acceptance by the Contracting Officer. The Safety and Health Manager shall
have no other duties.

1.3 AS-BUILT DRAWINGS

As-built drawings shall be in accordance with Section 01780 CLOSEOUT
SUBMITTALS.

1.4 DUST CONTROL

The amount of dust resulting from the Contractor's work shall be controlled
to prevent the spread of dust to occupied portions of the construction site
and to avoid creation of a nuisance in the surrounding area in particular
the adjacent aircraft parking apron. Use of water will not be permitted
when it will result in, or create, hazardous or objectionable conditions
such as flooding and pollution. Measures shall also be taken for dust
control along haul routes and equipment parking areas.

1.5 PROTECTION

The Contractor shall take all necessary precautions to insure that no
damages to private or public property will result from his operations. Any
such damages shall be repaired or property replaced by the Contractor in
accordance with the CONTRACT CLAUSES entitled "PERMITS AND
RESPONSIBILITIES® and "PROTECTION OF EXISTING VEGETATION, STRUCTURES,
EQUIPMENT, UTILITIES, AND IMPROVEMENTS", without delay, and at no cost to
the Government.

1.5.1 Warning Signs and Barricades

The Contractor shall be responsible for posting warning signs or erecting
temporary barricades to provide for safe conduct of work and protection of
property.

1.5.2 Protection of Grassed and Landscaped Areas

The Contractor's vehicles shall be restricted to paved roadways and
driveways. Vehicles shall not be driven or parked on grassed and/oxr
landscaped areas except when absolutely necessary for the performance of
the work and approved in advance by the Contracting Officer. Grassed or
landscaped areas damaged by the Contractor shall be restored to their
original condition without delay and at no cost to the Government.
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5.3 Protection of Trees and Plants

Where necessary, tree branches and plants interfering with the work may be
temporarily tied back by the Contractor to permit accomplishment of the
work in a convenient manner, so long as they will not be permanently
damaged thereby. If this is not feasible, the Contracting Officer may prune
them, subject to written approval.

.6 RESTORATION WORK

Existing conditions or areas damaged or disturbed by the Contractor's
operations shall be restored to their original condition, or near original
condition as possible, to the satisfaction of the Contracting Officer.

.7 REMOVAL AND DISPOSAL

The Contractor shall salvage or recycle waste to the maximum extent
practical as it relates to the capabilities of local industries. A record
of the quantity of salvaged or recycled materials shall be maintained by
the Contractor during the length of the project and submitted to the
Contracting Officer at acceptance of the project. Quantities shall be
recorded in the unit of measure of the industry. Reuse of materials on the
site shall be considered a form of recycling. An example of such reuse
would be the use of acceptable excavated materials as fill.

.7.1 Title to Materials

Title to all materials and equipment to be removed, except as indicated or
specified otherwise, is vested in the Contractor upon receipt of notice to
proceed. The Government will not be responsible for the condition, loss or
damage to such property after the Contractor's receipt of notice to
proceed. Items indicated to be removed shall be removed and disposed of by
the Contractor outside the limits of Government-controlled property at the
Contractor's responsibility and expense before the completion and final
acceptance of the work and such materials shall not be sold on the site.

.8 INTERFERENCE WITH GOVERNMENT OPERATIONS

The Contractor shall establish work procedures and methods to prevent
interference with existing operations within or adjacent to the
construction area. Free passage into adjoining or adjacent buildings not in
the contract will not be permitted except as approved by the Contracting
Officer. Procedures and methods shall also provide for safe conduct of work
and protection of property that is to remain undisturbed.

.8.1 Coordination

The Contractor shall coordinate all work with the Contracting Officer to
minimize interruption and inconvenience to the occupants or to the
Government. Scheduling and programming of work will be established during
the pre-construction conference.

.8.2 Materials and Eguipment

All materials and equipment required to complete the project shall be on
hand before work is started.
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.8.3 Utilities and Facilities

All utilities and facilities within the area shall remain operable and
shall not be affected by the Contractor's work, unless otherwise approved
in writing in advance by the Contracting Officer. The Contractor shall
restore damaged utilities to original condition or better at no cost to
Government.

.8.4 Staking and Flagging Existing Utilities

The Contractor, prior to start of any excavation or trenching work, shall
verify the location of all utility lines shown on the drawings which are
within the areas of work, and shall mark, stake, or flag each utility line
along trench alignments and under areas of excavation under this project,
as approved. Existing utility lines shall be located by walking trench
alignments with approved equipment for locating underground pipes and
cables. Utility lines so located shall be noted on the drawings.

Contractor shall process AF Form 103, Base Civil Engineering Work Clearance
Request (Digging Permit) before any excavation work.

.9 CONTRACTOR'S OPERATIONS OR STORAGE AREA

At the request of the Contractor, an open operations or storage area will
be made available within the installation, the exact location of which will
be determined by the Government. The Contractor shall be responsible for
the security necessary for protection of his equipment and materials, and
shall maintain the area free of debris. No rusty or unsightly materials
shall be used for providing the secure measure and such measure shall be
erected in a workmanlike manner. Before any construction commences on
establishing the operation/storage area, Contractor shall take photographs
and/or videos of the site in order to establish the original conditions of
the site. A duplicate set shall be made and submitted to the Government for
its files. Upon completion and prior to the final acceptance of the
contract work, the Contractor shall restore the area to its original
condition.

.10 CONTRACTOR PARKING

Parking for the Contractor's, his employee's, and subcontractors' personal
vehicles is limited to areas within the limits of construction. Personal
vehicle parking is prohibited anywhere else within the boundaries of
Schofield Barracks Military Base.

.11 WORKING DIRECTIVES

.11.1 Working Hours

All work shall be performed between the hours of 0730 to 1600 HST, Monday
through Friday, except as otherwise specified. No work shall be
accomplished on Saturdays, Sundays, and all federal holidays, without
written permission from the Contracting Officer. Such written permission
cshall be available at the jobsite at all times during construction.

Outages to circuits feeding predominantly industrial loads shall be
performed after normal working hours, after 1800 hrs, and shall be restored
before 0400 hrs. Outages to circuits feeding predominantly residential
loads shall be performed between the hours of 0900 hrs and shall be
restored before 1500 hrs.
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1.12 INSPECTION
1.12.1 Final Inspection and Acceptance

The Contractor shall give the Contracting Officer, a minimum of fourteen
(14) calendar days advance notice prior to final inspection for acceptance
by the Contracting Officer. The Contractor upon notification by the
Contracting Officer shall promptly and satisfactorily correct all
deficiencies found on final inspection.

1.13 USE OF PRODUCTS CONTAINING RECOVERED MATERIALS

Recovered materials are materials manufactured from waste material and
byproducts that have been recycled or diverted from solid waste. The
Contractor shall give preference to products containing recovered material
when price, performance, and availability meet project requirements. A
listing of products, including the recommended recovered material content,
is provided by the Environmental Protection Agency at
http://www.epa.gov/cpg/products.htm. Only those products having recovered
material content equal to or greater than EPA guidelines shall be used to
meet this requirement.

1.14 ARCHAEOLOGICAL REQUIREMENTS

A. Should the Contractor discover any archaeological findings during
excavation or earthwork, the Contractor shall stop work and notify the
Contracting Officer before proceeding further.

B. The Contractor shall not proceed with construction at any
archaeological site until all data recovery work has been coordinated
with the 15 CES/CEVP, Hickam Air Force Base, Hawaii and the Government
has approved that construction work can proceed.

C. Should archaeological discovery or provisions further delay all or a
part of the work, the Contractor shall be limited to an adjustment in
contract time as full compensation.

D. Archaelogical monitoring will only be required at Malama Substation.

E. The Contractor shall prepare all paper work as required for the
archaeoclogical work. Coordinate paper work with 15 CES/CEVP so that
appropriate state agencies can be notified.

PART 2 PRODUCTS (NOT APPLICABLE)

PART 3 EXECUTION (NOT APPLICABLE)
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SECTION 01010

STATEMENT OF WORK

1.0 Generd
This solicitation will result in the award of a design-build contract.

The Contractor selected as aresult of this solicitation will provide all design work necessary
to construct new duct lines and manholes for two (2) 46 KV circuits and a Hawaiian Electric
Company (HECO) communication system, anew Hickam Air Force Base (HAFB) Back
(Switching) Substation including the 11.5 KV switchgear and metering infrastructure, walls
for the transformer yard, substation building structure to be named the Mamala Substation,
environmental testing for duct line excavation, and installation of 11.5 KV circuits to shift
loads from the existing Back Station to the new Back Station, aswell as new duct linesto
provide new 46KV electrical service from apole near the existing HECO Hickam (Front)
Substation to the new HECO Back Substation, and new duct lines to provide new 11.5KV
electrical service from the existing HECO Hickam (Front) Substation to the new HECO Back
Substation.

Concurrent with this contract, a separate utility service contract is being finalized with HECO
to provide new electrical service from the pole near the existing HECO Hickam (Front)
Substation to the new HECO Back Substation. Prior to the activation of this new electrical
service, HECO will design and construct the new HECO Back Substation’s 46 KV structure
which will include a46 KV switchgear and one (1) substation transformer, as well asthe
installation of one (1) 46 KV circuit from a pole near the existing HECO Front Substation to
the new Mamala (Back) Substation, the 46 KV protective devices, transmission/distribution
equipment, meters, and environmental testing. The new capacity should be adequate to
accommodate the existing 2002 peak base load of 25.4 MV A and the projected increase by
11.8 MVA to 37.2 MVA by 2005 and 38.5 MV A by 2007 and beyond.

The Contractor selected as aresult of this solicitation will provide all construction work
necessary to construct new duct lines and manholes for two (2) 46 KV circuits and aHawaiian
Electric Company (HECO) communication system, anew Hickam Air Force Base (HAFB)
Back (Switching) Substation including the 11.5 KV switchgear and metering infrastructure,
walls for the transformer yard, substation building structure to be named the Mamala
Substation, environmental testing for duct line excavation, and installation of 11.5 KV circuits
to shift loads from the existing Back Station to the new Back Station as well as new duct lines
to provide new 46KV electrical service from a pole near the existing HECO Hickam (Front)
Substation to the new HECO Back Substation. The construction work associated with the new
duct linesto provide new 11.5KV electrical service from the existing HECO Hickam (Front)
Substation to the new HECO Back Substation will be optional work.
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2.0  Concept Drawings

Concept drawings dated 28 May 2004 have been prepared and are provided with this
solicitation. Offerors are advised that these drawings may be incomplete in some areas and
may require additional design documentation, coordination, and approvals.

The Contractor selected as aresult of this solicitation shall be responsible for reviewing the
concept drawings and identifying those areas requiring additional design documentation, and
after award of the contract, developing final drawings and specifications necessary to
complete the design for Government approval and to perform the construction work.

The Contractor shall ensure that the final drawings conform to all applicable codes as well as
al relevant Hawaiian Electric Company (HECO) standards. The Contractor shall revise the
drawings as needed to correct any code violations at no additional cost to the Government.

The information contained on the concept drawings may be considered acceptable to the
Government; however, the Contractor shall prepare additional design documents to fulfill all
of the requirements contained in this section; and/or to supplement the concept drawings
covering any portion of the work that cannot be constructed based on the information included
in the solicitation, or any construction, which the Contractor chooses to vary from the concept
drawings. All variations shall be clearly identified and explained. If necessary, the
Contractor shall include any additional topographic surveys that may be needed to complete
their design. Upon completion of their design, all drawings whether modified or not, shall be
stamped and signed by alicensed architect or engineer.

The Contractor shall not make any changes to the location or orientation of the new Mamala
Substation or major site features from that shown on the concept drawings. The exterior
appearance of all buildings shall also remain unchanged.

3.0 Description of Contract
3.1  Electrical Substation

The site of this building is adjacent to open paved parking lots and miscellaneous site utilities.
Although the site location is adjacent to the row of historical hangars, this respective
substation is considered a part of the industrial grouping of buildings. Therefore, mimicking
the architectural style and appearance of the adjacent historic building is not required.
However, the appearance of the substation shall compliment and not draw unnecessary
attention to itself. The existing base color scheme for painting the building is required. Site
work consists of site preparation, demolition, site grading and drainage, and an underground
electrical supply system.
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3.2  Primary Supply and Distribution System

A new 46KV ductline and manhole system isto run from a pole adjacent to the existing
Hickam Air Force Base (HAFB) Front Station and extend to the new Mamala Electrical
Substation. The ductline will consist of eight 129 millimeter conduits (129C), which will be
sufficient for two (2) HECO 46 KV circuits and two 129C HECO communication conduits.
During the performance of this contract HECO will be requested to provide only one 46 KV
circuit in three of the 129C - - one 129C will be reserved as a spare. The balance of the four
129C will be used for the second 46 KV circuit which will be accomplished under future
contracts.

The 46KV duct line and manhole system has been designed to alevel of which it can be
presented for final review and approva by HECO. Further design action may be necessary
depending upon HECO' s review and comments. In addition to the 46KV system, this
contract will be affecting the existing 11.5 KV system originating from the Back Station.
Once the new Mamala Electrical Substation is built and tested, the existing 11.5 KV circuits
will need to be extended to this new station and the equipment in the existing Back Station
demolished and removed.

4.0  Additional Design Required
4.1  Structural Requirements for the Electrical Substation Building

The Contractor shall prepare and provide all necessary plans, specifications, and details
necessary to construct the items described below.

a.  Provide afoundation that is designed in accordance with recommendations
contained in “Preliminary Soils Investigation, Upgrade Electrical System — Hickam
AFB” dated March 11, 2004, prepared by Ernest Hirata and Associates, Inc.

b.  Provide alternate wall systems, masonry or concrete, if desired.

c.  Provide alternate roof framing system with similar clear span and interior height
clearances, if desired. The current hollow core plank roof was incorporated to
mimic the current architectural roof feature of the Front Station as well as afford
maximum protection of the equipment within the facility.

4.2  Electrical Requirements

The Contractor shall prepare and provide all necessary plans, ductline profiles, specifications,
and details necessary to extend the existing distribution circuits, originating from the existing

Hickam AFB Back Station, with new 11.5 KV electrical cables, ductline, and manhole system
to the new Mamala Substation.
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4.3  Signage

Provide and install a building number sign on the new substation. The sign shall match
existing building number signsin materials and appearance. The building numbers and the
location of the signs shall be coordinated with the Base Civil Engineer and the Contracting
Officer.

4.4  Useof Design Standards, Standard Details, Specifications, and UFGS

The Contractor shall base its design only on those design standards, standard details,
specifications, and UFGS that are referred to in the solicitation documents. In its design
submittals (see Section 01012), the Contractor shall clearly identify the source of its basis of
design. A redline markup of the edited UFGS specifications shall be included in the 90%
submittal. A clean copy of the accepted 90% specifications, without editing marks, shall be
included in the 100% submittal.

46  Award of 11.5 KV Electrical Ductline Options

The final design drawings must reflect the entire run of the 11.5 KV duct lines, from the Front
Station to the Mamala Back Station. Design of these ductline profiles shall provide for future
connections without requiring unnecessary tear out or rework. The construction of these duct
lines will only be required under this contract if the optional work is exercised.

4.7  Miscellaneous Support Work

The Contractor shall prepare and provide all necessary plans, specifications, and details
necessary to support the construction work. Some of these supporting elements include such
items as traffic control, landscaping restoration, erosion control, repaving, concrete repair,
physical security, and fencing.

50 Permits and Clearances

The Contractor is responsible for identifying and obtaining all permits and clearances
necessary to perform the work, including, but not limited to, excavation and trenching, hot
work, and their best management plan (Note that a blanket NPDES permit has already been
submitted by the Air Force and approved by the State Department of Health and can be
requested from the Base Civil Engineer).

The Government has completed coordination with the State Historic Preservation Office
(SHPO) regarding Section 106 requirements and based on the current drawings all
requirements have been met.

It is expected that the Mamala Electrical Substation site will be archeologically monitored

during the excavation work phase, most critical being the areas of the new transformer yard
and the substation building.
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6.0  Other Requirements

Any onsite spoils, left over from the trench material, may be placed asfill under the new
transformer yard and substation building. The Contractor shall be responsible for removing
all excess materials from Government property. All disturbed areas shall be restored to
existing condition or better.

The Contractor shall be responsible for his own site investigation, including toning for
existing underground utilities, scheduling, and testing and acceptance of the completed work.
Any damage to existing utilities shall be repaired at the Contractor’ s expense and at no
additional cost to the Government.

7.0  Additional Information

7.1  Geotechnical Data

The solicitation documents contains a report prepared by “Preliminary Soils Investigation,
Upgrade Electrical System — Hickam AFB” dated March 11, 2004, prepared by Ernest Hirata
and Associates, Inc.

Section 01010 Page 5
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CHAPTER 1
DESIGN OBJECTIVES AND SCOPE
1-1 SCOPE OF WORK

1-1.1 Design and construct a new electrical substation to be named the “Mamala
Substation” on a site on the south side of the base adjacent to Building 1055, including
all supporting utilities, site development, and ductlines. The scope consists generally of:

1-1.1.1. A 46 kV electrical ductiine and manhole system including control conduits and
manholes from a Hawaiian Electric Company (HECO) pole near the existing Hickam
Front Station to the new Mamala Substation.

1-1.1.2. 11.5 kV electrical cables, ductline, and manhole system from the Mamala
Substation to maintain the existing distribution circuits originating in the existing Hickam
Back Station.

1-1.1.3. Demolition of the existing Hickam Back Station.

1-1.1.4. A new Mamala Substation building complete with lighting, power, switchgear,
panelboard, batteries, automatic transfer/bypass isolation switch, telecommunication,
and miscellaneous supporting appurtenances.

1-1.1.5. Miscellaneous demolition, site preparation, and utility infrastructure for the new
Mamala Substation building.

1-1.1.6. Wall and gates for the new HECO transformer yard adjacent to the substation
building. General grading is required within the confines of the walled compound.
HECO will be responsible for all finished grading, structures, and equipment within the
yard unless noted otherwise in the SOW or plans.

1-1.1.7. Design and construction for miscellaneous support work including traffic
control, landscaping restoration, erosion control, paving and concrete repair, physical
security, and fencing.

1-1.1.8. Archeological Monitoring. Monitor the excavation work at the Mamala
Substation site only, including the transformer yard and substation building. See section
01900 for additional requirements.

1-1.1.9. Additive #1: A new 11.5 KV ductline and manhole system is shown as additive
#1. Include in the proposal as a bid item the amount of lineal meters of ductline is
included in the project price. This will be an evaluation factor in selecting the successful
proposer. The proposed additional lineal meters of ductline shall start near the Front
Station and instalied toward the Back Station.

SOwW 1-1



FY04 KNMD 01-3002A1 Chapter 1 — Design Objectives and Scope
Upgrade Electrical Distribution System, PH 1
Hickam Air Force Base, Oahu, Hawaii

1-2 HECO COORDINATION

1-2.1 Coordinate and obtain approval signatures for all work affecting or affected by
HECO. All coordination with HECO shall be done through the Contracting Officer.

1-2.2 Arrange for HECO inspectors to observe construction in a frequency and manner
according to HECO's standards. The Contractor is responsible to ensure the HECO
inspector has been contacted and has observed the work.

1-3 GOVERNMENT COORDINATION

1-3.1.1. This project will cross or be adjacent to other on-going projects. Coordination
with the Government is critical to ensure a safe and effective job site.

1-3.1.2. In addition to projects in the direct vicinity of this project, there are multiple
construction projects pertaining to the C-17 squadron due to be completed in early 2005.
This project is required to provide adequate electrical power to the base to allow for the
new C-17 facilities. Any delays to this project could adversely affect the ability of those
projects from coming on line. Constant communication and coordination with the
Government is required to ensure proper scheduling.

1-3.1.3. The C-17 projects will be using the Kuntz gate as their haul route as well as
this project. Anticipate heavy traffic along the haul route due to the number of
simultaneous projects using the same haul route.

1-3.1.4. This project will affect the two main thoroughfares into the base. Coordination
is required with the Government to ensure smooth traffic flow. Comply with the
restrictions in this RFP package regarding restricted hours of work and traffic control
plans.

1-3.1.5. Coordinate all work that will affect air field operations. This includes all
trenching and work fronting Hangar 35 (Building 1055) as well as the new Mamala
Substation site. Provide at least 10 working days notice before the start of work.

1-3.1.6. Coordinate all telecommunications work with the Government. See the
electrical SOW Chapter 5.

1-3.1.7. Portions of the new ductline affect the youth baseball fields and parking lot.
Coordinate with the Government regarding restrictions in these areas during
construction.

1-4 AIR FIELD TRAINING

1-4.1.1. Work in the air operations areas will require a special one day training for all

personnel entering the area. Additional training will be required for all personnel
operating motor vehicles.
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1-5 LANDSCAPING

5-1.1 Restore all existing landscaping damaged or removed during construction to
match the pre-existing condition including quantity, type, and maturity. Document with
pictures prior to any demolition the condition of the site. Submit copies of these color
pictures to the Contracting Officer prior to the start of demolition. The Contracting
Officer will be the sole determinant if the restoration matches the prior condition based
on the pictures. If pictures are not submitted, the contractor shall restore the site per the
Contracting Officer’s instructions.

1-6 OBJECTIVES
1-6.1 Site

1-6.1.1. The location of the Mamala Substation as shown has been approved by the
Government and by HECO. Significant changes to the site are not allowed uniess
specifically allowed in writing by both the Government and HECO.

1-6.1.2. The 46 KV ductline from the Mamala Substation to the Front Station has been
generally approved by the base and approved by HECO. However, shifting of the
ductline to avoid existing utilities or to improve the efficiency of the design or
construction is allowed provided that the Government and HECO approve of the
changes. Submit any proposed changes to the Contracting Officer addressing how the
changes will affect any pertinent electrical design issues as well as traffic, aesthetics,
and noise.

1-6.2 HECO

1-6.2.1. Hawaiian Electric Company (HECO) will be providing the 46 KV cables within
the contractor provided duct line and manhole system. HECO will also be providing all
work within the transformer yard. Therefore, all work pertaining to or affecting these
areas require approval signatures by HECO on the drawings. See Chapter 5 Electrical
Design of this SOW and the electrical drawings for additional requirements. It is the
intent of the Government that all work pertaining to HECO be signed off by HECO prior
to the start of construction. The objective is two-fold. First to ensure that the design
conforms to HECO standard, and secondly, to ensure that any changes made by HECO
after the plans have been approved are minimized. Schedule and coordinate all work
with HECO, provide support for, and access to facilities being prepared for their
equipment. HECO’s work must be completed before this project can be completed,;
therefore, the work schedule must include input from HECO to insure that efforts are
coordinated and focused for successful completion of the project.

1-6.2.2. Failure to follow HECO standards, to obtain HECO signatures prior to the start
of construction, or to have HECO inspectors observe construction could result in
rejection of the installation by HECO. Rejections of work by HECO shall be corrected by
the Contractor at no extra cost to the Government unless the Government is solely and
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Chapter 1 — Design Objectives and Scope

directly responsible for the cause of the deficiency or directed the Contractor to

contradict HECO standards.
1-7 SCHEDULE

1-7.1

The work covered by this project must be completed on schedule to meet critical

milestone dates. The increased electrical capacity provided by this project must be
available for use by the stated dates to serve new loads being added by other projects,
and to meet the overall base requirements for power. The following table lists

milestones dates that shall be met.

Milestone

Date
Required By

Correlates With

Ductline and Manhole installation from
Front Station to the Vandenburg
intersection crossing. Includes
grassing, landscape restoration, and
patching.

Feb 1, 2005

Start of youth baseball season.
The work in the field and
adjacent areas must be
completed to provide for safe
use of the fields by youth.

Turn over transformer yard to HECO

March 4,
2005

Start of HECO construction.
Allow HECO access to the
construction site so that they
will be able to accomplish their
work for this project.

Turn over 46 kV ductlines to HECO

May 27, 2005

For pulling of HECO cabiles.
Manhole and duct system
must be ready and turned over
to HECO for installation of their
cables. Provide HECO access
to all HECO manholes, ducts
and related facilities.

HECO energize transformer

September
17, 2005

Start of testing metal clad
switchgear. Coordinate testing
with HECO.

Substation on-line with 11.5 kV
circuits transferred

November 17,
2005

Start of testing of Corrosion
Control Hangar Project (FY04
PDC KNMD 033007 C-17
Corrosion Control Hangar,
HAFB. Substation must be on-
line and carrying load by this
date because of large loads
added to the system by new
projects coming on line.

1-8 OUTAGES

1-8.1
specifics.

SOwW 14
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CHAPTER 2
CIVIL ENGINEERING
2-1 GENERAL REQUIREMENTS

2-1.1  General Overall Scope of Work: The general civil scope of work for this project is to
provide trench Installation of new electrical ductlines, traffic control, site work for New
Substation, and other assistant services described in, but not limited to, these specifications
and related drawings. The services shall be performed according to the latest military
design standards and other national standards, codes and regulations. The work includes,
but not be limited to, excavation on open space and parking lots, and along streets and
roadways; installation of concrete ductbanks, manholes and their accessories and
appurtenances; concrete jacketing existing underground utilities if required clearances can
not be maintained; backfilling; restoration of open cuts of concrete pads, AC or other
pavements, and surface structures that are damaged, demolished or temporarily removed
for this construction: site demolition work and other site work assistance at New Substation,
and additional topographical survey if it is required. All work shall be finished to the
satisfaction of the Contracting Officer.

2-1.2 Coordination with Other Projects: This project is only one of multiple projects being
constructed in the same general area. Coordination is required between these different
projects in order to ensure a smooth transition and working conditions. Provide continual
coordination with the other projects via the Contracting Officer from the NTP to the final
acceptance of this project. Conduct meetings as required to provide this coordination or as
directed by the Contracting Officer.

2-1.3 Coordination with Government Agencies: All work shall be coordinated with the
appropriate Government agency through the Contracting Officer and shall be documented in
writing in accordance with other parts of this specification. The performance of all work shall
include the requirements of these agencies. These include but are not limited to the
following items:

2-1.3.1 Soil excavation

2-1.3.2 Traffic control

2-1.3.3 Site work for new substation

2-1.4 Outages: Phase all work to minimize the duration and number of utility outages.
Coordinate and schedule outages with the Contracting Officer a minimum of 25 days prior to
the scheduled outage. Outages are subject to the approval of the Contracting Officer.

2-1.5 Specifications: Use the latest applicable technical sections of Unified Facilities
Guide Specifications (UFGS) and the Hawaiian Electric Company (HECO) design standards
in the preparation of the final design except as specifically detailed in this specification.

Where this specification does not specify, the technical sections of UFGS or HECO design
standards, whichever is more stringent, should be used. This applies to soil excavation and
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backfill work for installation of new electrical ductlines and the site work for construction of
the new substation.

2-1.6 Contractor Qualifications: Work under this section shall be performed, and
equipment shall be furnished and installed, by a qualified Contractor as defined herein. The
subcontractor shall have a minimum of five years of experience in the installation and testing
of civil work.

2-1.7 Submit a Design Analysis and all calculations to substantiate the design of the
project, including excavation, traffic control, site work, and manhole buoyancy calculation.

2-1.8 The design and installation shall comply with the Americans with Disabilities Act
(ADA).

2-1.9 Provide materials and equipment that are products of manufacturers regularly
engaged in the production of such products. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year period shall include
applications of equipment and materials under similar circumstances and of similar size.

The product shall have been on sale on the commercial market through advertisements,
manufacturers' catalogs, or brochures during the 2-year period. Where two or more items of
the same class of equipment are required, these items shall be products of a single
manufacturer; however, the component parts of the item need not be the products of the
same manufacturer unless stated in the technical section.

2-1.10 Obtain all necessary approvals and permits prior to commencement of construction.
Provide the necessary labor, equipment, materials, tools, supplies, accessories, and
appurtenances for construction as specified in the above mentioned plans and
specifications.

222 SUBMITTALS

2.2.1 Government approval is required for submittals with a "G" designation; submittals not
having a "G" designation are for information only. The following shall be submitted in
accordance with this and other sections of this specification.

2.2.2 Prepare plans and Specifications of civil work for the project, including excavation of
trench for electrical ductlines, dewatering, backfilling and compacting, installation of
concrete ductbanks and manholes, traffic control, erosion control, underground utility
protection, site work for substations, demolition and restoration, products and equipment,
materials, and other related services and assistances to complete the electrical work.

2.2.3 Submit the following in accordance with the submittal procedures specified in Unified
Facilities Guide Specifications (UFGS) for the related civil work, such as plans, and
materials and products used:

SD-01 Preconstruction Submittals

SD-02 Shop Drawings
SD-03 Product Data
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SD-04 Samples

SD-05 Design Data
SD-06 Test Reports
SD-07 Certificates

SD-11 Closeout Submittal

2.2.4 As-Built Drawings: The as-built drawings shall be a record of the construction as
installed. The drawings shall include all the information shown on the contract drawings,
deviations, modifications, and changes from the contract drawings, however minor. The as-
built drawings shall be kept at the job site and updated daily. The as-built drawings shall be
a full-sized set of prints marked to reflect all deviations, changes, and modifications. The as-
built drawings shall be complete and show the location, size, dimensions, part identification,
and other information. Additional sheets may be added. The as-built drawings shall be
jointly inspected for accuracy and completeness by the Contractor's quality control
representative and by the Contracting Officer prior to the submission of each monthly pay
estimate. Upon completion of the work, the Contractor shall submit three full sized sets of
the marked prints to the Contracting Officer for approval. If upon review, the as-built
drawings are found to contain errors and/or omissions, they will be returned to the
Contractor for correction. The Contractor shall correct and return the as-built drawings to
the Contracting Officer for approval within ten calendar days from the time the drawings are
returned to the Contractor. Provide cad files of the as-built drawings to the Government.
Also include catalog cuts indicating options provided for all materials, apparatus, and
equipment.

2.3 DEMOLITION AND RESTORATION

2.3.1 Demolition and restoration work occurs at both the existing substation where new
substation is going to be built and the route where the new underground electrical line is
proposed to install by open trench construction.

2.3.2 Demolition work at new substation includes to abandon existing underground utilities,
such as sewers and storm drains, and to remove existing concrete or AC pads or surface
structures for construction of new substation. Make new underground utilities connections
that are necessary to serve new substation or are required to maintain their existing
services. All repairs shall be accomplished to the satisfaction of the Contracting Officer’s
Representative. Since the existing vault will be remained, the contractor shall protect the
vault from water infiltration and inflow during raining days.

2.3.3 Repair portions of the site or surrounding areas that are damaged or left unfinished
because of the demolition work or construction work. Patch, repair, and finish all surfaces
and structures to match the surrounding conditions, which includes, but not limited to,
existing parking lots, streets and roads, curbs, poles, signs, concrete or AC pavement, and
other surface structures.

2.3.4 Repair, restore, or replace all existing structures, equipment, cables, or utilities that
may be damaged or removed during the course of construction or during the demolition
phase of this project to a condition that is equal or better than the existing condition. The
scope of the repair or replacement work and the procedures shall be defined and completed
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to the satisfaction of the Contracting Officer subject to the provisions of the latest applicable
technical sections of Unified Facilities Guide Specifications (UFGS). The work shall be
completed in the timeliest manner in order to minimize any outages to the users.

2.4 DELIVERY, STORAGE, AND ENVIRONMENTAL PROTECTION

2.4.1 Deliver and store materials in a manner to prevent contamination, segregation,
freezing and other damage.

2.4.2 The contractor shall select open space on site for storage. The location of the
storage site shall be coordinated with and approved by the Contracting Officer. The
contractor shall not store the materials in the buildings. Storage sites shall have necessary
weather and security protections.

2.4.3 Keep dust down at all times, including during nonworking periods. Sprinkle or treat,
with dust suppressants, the soil at the site, haul roads, and other areas disturbed by
operations. Dry power brooming will not be permitted. Only wet cutting will be permitted for
cutting concrete blocks, concrete, and bituminous concrete. Construction site runoff should
be prevented from entering any storm drain or waterway directly by the use of best
management practices or BMPs. Contractor shall provide erosion protection of surrounding
soils. A temporary dust and erosion control plan shall be developed as a preconstruction
submittal for review and approval. Such control will be generally limited to areas actually
scarred or denuded in the process of constructing a project. The plan should cover BMP
measures, type of treatment selected, affected areas, and reasons for selection of BMPs,
type of treatment, and determination of areas.

2.5 TRAFFIC CONTROL AND TEMPORARY FACILITIES

2.5.1 During the performance of work, it becomes necessary to modify vehicular and
pedestrian traffic patterns at the construction site. Notify the Contracting Officer at least 15
calendar days prior to the proposed modification date, and provide a traffic control plan, as
one of preconstruction submittals, detailing the proposed controls to traffic movement for
approval. The plan shall be in accordance with State and local regulations and the FHWA
SA-89-006, Part VI. Provide cones, signs, barricades, lights, or other traffic control devices
and personnel required to control traffic. Do not use foil-backed material for temporary
pavement marking. Maintain at least one lane at all times for traffic. Obtain from the
Contracting Officer the traffic control requirements for special areas and the hours when all
traffic lanes shall opened to traffic. The Traffic Control Plan shall be prepared by a licensed
traffic engineer. A separate traffic control plan shall be required for each road closure.
Each traffic control plan shall require written approval by the government prior to
implementation.

2.5.2 Al work around/involving roadways, to include roadway excavations and utility
crossings, shall be conducted in accordance with the Manual on Uniform Traffic Control
Devices for Streets and Highways. Contractors shall provide and ensure appropriate road
closure, and detour signs are established as necessary for motor and pedestrian traffic
management. All road closures shall be coordinated with the Contracting Officer in
advance. Self-illuminated (lighted) barricades shall be provided during hours of darkness.
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Brightly-colored (orange) vests are required for all personnel working in roadways. Road
closures shall require a road closure plan showing the location of signage.

2.5.3 Provide control of traffic to move vehicles and pedestrians safely and expeditiously
through or around work areas while protecting the traveling public, on-site workers, and
equipment. Plan the control of traffic in accordance with the Manual on Uniform Traffic
Control Devices. Signs forewarning drivers about excavation work should be used.

2.5.4 During non-working hours, all excavations shall be covered with non-skid steel plates
and all roads shall be open to traffic.

2.5.5 Provide all necessary temporary facilities and measures in accordance with the latest
applicable technical sections of Unified Facilities Guide Specifications (UFGS) for
construction operation, sanitary, safety, security, weather protection, and aesthetic
purposes.

2.5.6 All excavations must be fenced when there is no active work going on. Extent of
trenching and fencing should be limited to a reasonable amount. The security forces may
require flashing lights on the fences. The fences need to be the standard construction fence
pre-approved by the base.

2.6 EXCAVATION

2.6.1 General Excavation and Trenching: Keep excavation free from water while
construction is in progress. Over excavate soft, weak, or wet excavations to additional
depth and use bedding material to refill overdepths to the proper grade. Grade bottom of
trenches accurately to provide uniform bearing and support for each section of pipe, conduit
or duct on undisturbed soil, or bedding material as indicated or specified at every point along
its entire length except for portions where it is necessary to excavate for bell holes and for
making proper joints. Excavation shall be performed so that the site and the area
immediately surrounding the site and affecting operations at the site shall be continually and
effectively drained. Excavations into the surface soils will generally be possible using
conventional excavating equipment. Excavations into the underlying volcanic tuff, especially
confined trench excavations, will probably require pneumatic equipment. Trench
dimensions shall be as indicated or specified. Notify the Contracting Officer immediately if it
becomes necessary to remove rock or hard, unstable, or otherwise unsatisfactory material
to a depth greater than indicated. Reduce the impact of excavation to daily base operations
by minimizing the length of trench excavation. Do not open more than 50 meters in advance
of the ductline laying in existing improved streets, sidewalks, driveways and paved areas
unless specifically approved by the Contracting Officer. On-site stock piling of the
excavated material for backfill on this project shall not obstruct the flow of runoff, streams,
endanger a partly finished structure, impair the efficiency or appearance of any facilities, or
be detrimental to the completed work. Location of stock pile(s) shall be coordinated and
approved by the Contracting Officer.

2.6.2 Shoring and Sheeting: Shore and sheet excavations as described in the plan.

Provide shoring bracing, trench boxes, underspinning and sheeting as required. In addition
to Section 25 of EM 385-1-1 and other requirements set forth in this contract, also include
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provisions in the shoring and sheeting plan to prevent undermining of pavements,
foundations and slabs, slippage or movement in banks or slopes adjacent to the excavation,
and allow for abandonment of shoring and sheeting materials in place in critical areas as the
work is completed.

2.6.3 Drainage: Plan for and provide the structures, equipment, and construction for the
collection and disposal of surface and subsurface water encountered in the course of
construction. Surface water shall be directed away from excavation and construction sites
so as to prevent erosion and undermining of foundations. Diversion ditches, dikes, and
grading shall be provided and maintained as necessary during construction. Excavated
slopes and backfill surfaces shall be protected to prevent erosion and sloughing.

2.6.4 Dewatering: Groundwater flowing toward or into excavations shall be controlled to
prevent sloughing of excavation slopes and walls, boils, uplifts and heave in the excavation
and to eliminate interference with orderly progress of construction. Control measures shall
be taken by the time the excavation reaches the water level in order to maintain the integrity
of in situ material. In order to prevent settlement of surrounding buildings, structures, and
foundations, do not dewater excessively. Operate the dewatering system until construction
work below existing water levels is complete. Have a back-up pump and system available
for immediately use.

2.6.5 NPDES Permits: Since this project is just one phase of a series of electrical system
upgrades within the base, total of the disturbed areas would likely be greater than 1 acres
and an NPDES permit for the construction activities should be required. Visit the Sate of
Hawaii Department of Health Environmental management Division Clean Water Branch
(Phone: (808) 586-4309) at 919 Ala Moana Blvd., Room 301, Honolulu, HI 96814-4920 or
its website (http://www.hawaii.gov/health/eh/cwb/forms/index.html) for the permit
requirements and the application procedure. Determine it will be a general or individual
permit, and file the application accordingly.

26.6 Underground Utilities: The plans shall show all existing underground utilities known
to exist. Location of the existing utilities indicated is based on a search of available plans
and is approximate only. Not all existing underground utilities may be indicated on the plan.
The Contractor shall physically verify the location and elevation of the existing utilities
indicated prior to starting construction. The Contractor shall contact the Contracting Officer
for assistance in any as-built plan search for locating existing utilities. The Contractor shall
scan the construction site with electromagnetic and sonic equipment and mark the surface
where existing underground utilities are discovered. Exercise care while excavating in order
to protect all underground utilities. Concrete jacket any crossing underground utilities, if
necessary, before backfilling. Repair any damaged underground utilities to the satisfaction
of the Contracting Officer. Contact the Contracting Officer should any be found that may
interfere with the new construction.

2.6.7 Backfilling: Backfill the excavation as indicated on the plan. The excavated onsite
soils in unpaved areas may be reused in trench backfills, up to finish subgrade elevation,
provided all rock and coral fragments larger than 3 inches in maximum dimension are
removed. Backfill should be placed in 8 inch lifts and compacted to a maximum 95 percent
compaction as determined by ASTM D 1557. The backfilling in paved areas shall comply to
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the UFGS Sections or the HECO design standards, whichever is more stringent. Construct
backfill as indicated and specified in the drawings and specifications. Coordinate backfilling
with testing of utilities. Testing for the following shall be complete before final backfilling:
water distribution systems. Test bedding and backfill for conformance to specified
requirements. Test backfill to be used under roads and paved areas for conformance to
special requirements. Use hand-operated, plate-type, vibratory, or other suitable hand
tampers in areas not accessible to larger rollers or compactors. Avoid damaging
underground utilities and protective coatings. Compact material in accordance with the
latest Unified Facilities Guide Specifications (UFGS) or HECO design standards, whichever
is more stringent. For areas where compaction is a problem, flowable fill can be used.
Flowable fill shall have low thermal resistivity and meet the heat dissipation requirement for
electrical ductlines, and shall not cause groundwater table arising.

2.6.8 Backfilling for Electrical Ductlines: Provide the fluidized thermal backfill for electrical
ductlines as shown on the plan per Heco specifications that is included as Attachment 5 of
this RFP. Provide buried warning and identification tape installed in accordance with the
manufacturer’s recommendation.

2.6.9 Structures and Surfaces: Protect newly backfilled areas and adjacent structures,
slopes, or grades from traffic, erosion settlement, or any other damage. Repair and
reestablish damaged or eroded grades and slopes and restore surface construction prior to
acceptance. Provide and maintain a temporary road surface of cold patch over backfilled
portion until permanent pavement is repaired. As a minimum, maintain one-way traffic on
roads and streets crossed by trenches. Fully open roads and streets to traffic within two
days. During non-working hours, excavation shall be covered with thick steel plates by the
Contractor. Perform work in accordance with requirements specified in the latest Unified
Facilities Guide Specifications (UFGS).

2.6.10 Disposal of Excavated material: All waste and/or excess excavated materials shall
be immediately removed and disposed of outside the limit of Government property. Al
disposal must comply with the most stringent local, State, and Federal requirements
including, but not limited to, 40 CFR 241, 40 CFR 243, and 40 CFR 258, if applicable.

2.7 TREE PROTECTION AND TRANSPLANTING

2.7.1 The Contractor shall identify the tree protection and/or transplanting requirements on
the design plans. Refer to the latest UFGS sections 02915, 02930A, and 02930N, where
applicable. The contractor shall also consult to the Heco Tree Planting Guidelines for safety
and protection requirements to both the public and the underground utilities. All tree
removal and transplanting work shall be done via the Contracting Officer.

Hickam KNMD 01-3002A1 SOW 2-7



FY04 KNMD 01-3002A1 Chapter 3 — Architectural Requirements
Upgrade Electrical Distribution Systems, PH 1
Hickam Air Force Base, Oahu, Hawaii

CHAPTER 3

ARCHITECTURAL REQUIREMENTS

3-1 GENERAL REQUIREMENTS

3-1.1 General Overall Scope of Work: The general architectural scope of work for this
project is to provide a new concrete masonry unit structure as described in these
specifications and related drawings. The structure shall be designed and constructed
complete in such that all systems operate to the satisfaction of the Contracting Officer.

3-1.2 Coordination with Other Projects: This project is only one of multiple projects
being constructed in the same general area. Coordination is required between these
different projects in order to ensure a smooth transition and working conditions. Provide
continual coordination with the other projects via the Contracting Officer from the NTP to
the final acceptance of this project. Conduct meetings as required to provide this
coordination or as directed by the Contracting Officer.

3-2 GENERAL DESIGN PROVISIONS

3-2.1 Considerations: Design will consider architectural compatibility with the local
environment, functional requirements, economy of construction, energy conservation.
Additionally, facility will be designed in harmony with the architectural character of
existing facilities that are to remain and that are considered to be historically or
architecturally significant to the environment.

3-2.2 Functional Design: Facility designs will be governed by the functional
requirements of the project, will conform to existing criteria and standards, and will be
consistent with applicable congressional cost limitations.

3-2.3 Design for Flexibility: Flexibility in architectural design facilities the change or
expansion of a structure to accommodate future functional requirements with minimum
expenditure of resources.

3-2.4 Environmental Protection:  Environmental protection shall consist of the
prevention of environmental pollution as the result of construction operation under this
scope of work. For the purpose of this specification, environmental pollution is defined
as the presence of chemical, physical, or biological elements or agents which adversely
affect human health or welfare, unfavorably alter ecological balances or importance to
human life, affect other species of importance to man, or degrade the utilization of the
environment for aesthetic and recreational purposes.

3-2.5 Design Criteria and Standards: Although not all-inclusive, this paragraph

contains Federal requirements that are established by executive orders, public laws,
local requirements, and other directives.
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3-2.5.1 Occupational Safety and Health Act Considerations: The Occupational Safety
and Health Act of 1970 require that safety standards issued by the Secretary of Labor be
followed in the work place. Section 19 of this Act requires Federal agencies to establish
and maintain effective and comprehensive programs, consistent with the standards
issued by the Secretary of Labor. Those standards issued by the Secretary of Labor
that affect the design of buildings are principally found in the General Industry
Standards, 20 CFR 1910, Occupational Safety and Health Administration, Department of
Labor, 200 Constitution Avenue, N.W., Washington, D.C. 20210. The design of all
facilities that serve as places of employment will conform to, or be consistent with, all
applicable standards published under the Occupational Safety and Health Act (OSHA) of
1970. In the case of an apparent conflict between this document and OSHA Standards,
the standard providing the greatest degree of safety will govern.

3-2.5.2Physical Disabilities Background: Design and construction of building and
facilities must ensure that they will be readily accessible to individuals with physical
disabilities. Design and Construction must conform to the Uniform Federal Accessibility
Standards (UFAS) and the Americans with Disabilities Act (ADA).

3-2.5.3The project shall be designed in accordance with all regional and national
applicable codes, such as the Uniform Building Code and NFPA 101.

3-2.5.4Building Construction: Building construction criteria shall follow the listing in
Military Handbook, MIL-HDBK-1008C, Fire Protection for Facilities.

3-2.6 Specifications: Use the latest applicable technical sections of the Corps of
Engineers Guide Specifications in the preparation of the final design except as
specifically detailed in this specification.

3-2.7 Designer Qualifications: For the architectural design, provide the services of a
registered, Professional Registered Architect, registered to practice in the United States
and who has a minimum of 5 continuous years experience as a registered professional.

3-2.8 Contractors Experience: The contractor shall have experience in a combination
of design and construction projects from inception until final completion and the fast
track approach. The contractor shall be responsible for the quality of design and the
quality of construction for the completed project.

3-3 SUBMITTALS

3-3.1 Government approval is required for submittals with a “G” designation; submittals
not having a “G” designation are for information only. When used, a designation
following the “G” designation identifies the office that will review the submittal for the
Government. The following shall be submitied in accordance with this and other
sections of this specifications:
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3-3.2 ROUGH CARPENTRY WORK

3-3-2.1SD-02 Shop Drawings: Drawings of field erection details, including materials and
methods of fastening nailers in conformance with Factory Mutual wind uplift rated
systems.

3-3-2.28SD-07 Certificates: Manufacturer's certificates (approved by an American
Lumber Standards approved agency) attesting that lumber and material not normally
grade marked meet the specified requirements. Certificate on Inspection for grade
marked material by an American Lumber Standards Committee (ALSC) recognized
inspection agency prior to shipment.

3-3.3 JOINT SEALING

3-3.3.1SD-03 Product Data: Manufacturer's descriptive data including storage
requirements, shelf life, curing time, instructions for mixing and application, and primer
data (if required). A copy of the Material Safety Data Sheet shall be provided for each
solvent, primer or sealant material.

3-3.3.28D-07 Certificates: Certificates of compliance stating that the materials conform
to the specified requirements.

3-3.4 ELASTOMERIC ROOFING

3-3.4.1 SD-02 Shop Drawings: Drawings showing size of sheets, position of sheets and
splices, flashing details, fastening patterns where applicable for insulation and
membrane sheets, and expansion joints details. Details showing construction of water
cutoffs to be used at membrane terminations at the end of the day’s work to seal the
roofing system from water intrusion.

3-3.4.2SD-03 Product Data: Manufacturer’s instructions for preparing and installing the
membrane, flashings, seams, insulation, nailers and other accessories. Protection plan
showing areas to be protected, type of material used; a plan to protect the membrane
from damage until completion of work by other trades, and a description of the method of
repairing the roofing. The inspection procedure for substrate suitability inciuding decks,
curbs and insulation installation, prior to start of the work. Inspection procedures during
and after placement of the membrane, and after completion of work by other trades.

3-3.4.38D-07 Certificates: Certificates of compliance attesting that the roofing system
and materials meet specification requirements. The certificates shall list the components
required for the specified fire and wind uplift resistance ratings.

3-3.5 FLASHING AND SHEET METAL

3-3.5.1SD-02 Shop Drawings: Indicate thicknesses, dimensions, fastenings and
anchoring methods, expansion joints, and other provisions necessary for thermal
expansion and contraction. Scaled manufacturer’'s catalog data may be submitted for
factory fabricated items.
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Expansion joints; G

Flashing at roof penetrations; G
Drip edge; G

Eave flashing; G

3-3.5.2SD-11 Closeout Submittals: Quality Control Plan, submit for sheet metal work in
accordance with paragraph entitled “Field Quality Control.”

3-3.6 STEEL DOORS AND FRAMES

3-3.6.1SD-02 Shop Drawings: Show elevations, construction details, metal gages,
hardware provisions, method of glazing, and installation details.

Doors; G

Frames; G

Accessories; Weatherstripping
3-3.6.2SD-03 Product Data: Submit manufacturer's descriptive literature for doors,
frames, and accessories. Include data and details on door construction, panel (internal)
reinforcement, insulation, and door edge construction. When “custom hollow metal
doors” are provided in lieu of “standard steel doors,” provide additional details and data

sufficient for comparison to ANSI A250.8 requirements.

3-3.6.3 AD-04 Samples: Where colors are not indicated, submit manufacturer’s standard
colors and patterns for selection.

3-3.7 DOOR HARDWARE
3-3.7.1 SD-02 Shop Drawings:

Hardware schedule; G. Prepare and submit schedule in the following items:

UL
Mfr. Mark (If
Name fire BHMA
Hard- Reference and Key rated Finish
Ware Publication Catalog Control and Design-
items Quantity Size Type No. Finish  No. Symbol listed) ation

Keying system; G
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3-3.7.2 SD-03 Product Data:
Hardware items; G

3-3.7.3 SD-08 Manufacturer’s Instructions:
Installation

3-3.7.4 SD-10 Operation and Maintenance Data
Hardware Schedule items, Data Package 1; G

Submit data package in accordance with Section 01781, “Operation and
Maintenance Data.”

3-3.7.5 Closeout Submittals:
Key bitting
3-3.8 PAINTS AND COATING

3-3.8.1The current MPI, “Approved Product List” which lists paint by brand, label,
product name and product code as of the date of contract award, will be used to
determine compliance with the submittal requirements of this specification. The
contractor may choose to use a subsequent MPI “Approved Product List”, however, only
one list may be used for the entire contract and each coating system is to be from a
single manufacturer. All costs on a particular substrate must be from a single
manufacturer. No variation from the MPI Approved Products List is acceptable.

3-3.8.2Samples of specified materials may be taken and tested for compliance with
specification requirements.

3-3.8.3In keeping with the intent of Executive Order 13101, “Greening the Government
through Waste Prevention, Recycling, and Federal Acquisition”, products certified by
SCS as meeting SCS SP01-01 shall be given preferential consideration over registered
products. Products that are registered shall be given preferential consideration over
products not carrying an EPP designation.
3-3.8.4 SD-02 Shop Drawings

Piping identification

Submit color stencil codes

3-3.8.5Product Data

Coating; G
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Manufacturer's Technical Data Sheets
3-3.8.6 Samples

Color; G, submit manufacturer’s samples of paint colors. Cross reference color
samples to color scheme as indicated.

Sample Textured Wall Coating System Mock-up; G
3-3.8.7 SD-07 Certificates

Applicator’'s qualifications

Qualification Testing laboratory for coatings; G
3-3.8.8 SD-08 Manufacturer’s Instructions

Application instructions

Mixing, detailed mixing instructions, minimum and maximum application
temperature and humidity, potlife, and curing and drying times between coats.

Manufacturer’s Material Safety Data Sheets, submit for coatings, solvents, and
other potentially hazardous materials, as defined in FED-STD-313

3-3.8.9 SD-10 Operation and Maintenance Data

Coatings; G, preprinted cleaning and maintenance instructions for all coating
systems shall be provided.

3-3.9 LOUVERS

3-3.9.1SD-02 Shop Drawings: Wall Louvers, show all information necessary for
fabrication and installation of louvers. Indicate materials, sizes, thicknesses, fastening,
and profiles.

3-3-9.2SD-04 Samples:

Wall Louvers; G, colors of finishes shall closely approximate colors indicated. Where
color is not indicated, submit the manufacturer’s standard colors to be the Contracting
Officer for selection.

3-4 PRODUCTS

3-4.1 Lumber Products

Solid sawn and finger-jointed lumber shall bear an authorized gradestamp or
grademark recognized by ALSC, or an ALSC recognized certification stamp,
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3-4.2

3-4.3

3-4.4

mark, or hammerbrand. Surfaces that are to be exposed to view shall not bear
grademarks, stamps, or any type of identifying mark. Hammer marking will be
permitted on timbers when all surfaces will be exposed to view.

Sizes

Lumber and material sizes shall conform to requirements of the rules or
standards under which produced. Unless otherwise specified, lumber shall be
surfaced on four sides. Unless otherwise specified, sizes indicated are nominal
sizes, and actual sizes shall be within manufacturing tolerances allowed by the
standard under which the product is produced.

Treatment

Exposed areas of treated wood that are cut or drilled after treatment shall receive
a field treatment in accordance with AWPA M4. ltems of all-heart material of
cedar, cypress, or redwood will not require preservative treatment, except when
in direct contact with soil. Except as specified for all-heart material of the
previously mentioned species, the following items shall be treated:

a. Wood members in contact with or within 18 inches of soil.
b. Wood members in contact with water.
C. Wood members exposed to the weather and those used in roofing

systems or as nailing strips or nailers over fiberboard or gypsum-board
wall sheathing as a base for wood siding.

d. Wood members set into concrete regardiess of location, including flush-
with-deck wood nailers for roofs.

e. Wood members in contact with concrete that is in contact with soil or
water or that is exposed to weather.

Fire-Retardant Treatment

Fire-retardant treated wood shall be pressure treated in accordance with AWPA
C20 for lumber and AWPA C27 for plywood. Material use shall be defined in
AWPA C20 and AWPA C27 for Interior Type [A] [and] [B] and Exterior Type.
Treatment and performance inspection shall be by an independent and qualified
testing agency that establishes performance ratings. Each piece or bundie of
treated material shall bear identification of the testing agency to indicate
performance in accordance with such rating. Treated materials to be exposed to
rain wetting shall be subjected to an accelerated weathering technique in
accordance with ASTM D 2898 prior to being tested for compliance with AWPA
C20 or AWPA C27.
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3-4.5

3-4.6

3-4.7

Sealants

Sealant shall be used before expiration of shelf life. Multi-component sealants
shall be mixed according to manufacturer's printed instructions. Sealant in guns
shall be applied with a nozzle of proper size to fit the width of joint. Joints shall
be sealed as detailed in the drawings. Sealant shall be forced into joints with
sufficient pressure to expel air and fill the groove solidly. Sealant shall be
installed to the indicated depth without displacing the backing. Unless otherwise
indicated, specified, or recommended by the manufacturer, the installed sealant
shall be dry tooled to produce a uniformly smooth surface free of wrinkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy water,
etc., will not be allowed. Sealants shall be installed free of air pockets, foreign
embedded matter, ridges and sags. Sealer shall be applied over the sealant
when and as specified by the sealant manufacturer.

Roofing Membrane

Adhesives, splicing cements, solvents, and sealants shall be as recommended
by the membrane manufacturer.

Fasteners for sheet-metal flashing shall be corrosion resistant steel annular-type
nails or screws. Fasteners for anchoring the roofing membrane shall be as
approved by the membrane manufacturer and identical to those used to obtain
the wind uplift rating.

Flashing shall be of ultra-violet resistant materials as recommended by the
membrane manufacturer. Prefabricated shaped flashings shall be used where
possible. Sheared edges of metal flashings that contact the membrane shall be
turned into a tight hem.

Membrane shall conform to ASTM D 4637, Type | EPDM, Grade 1; Class U,
0.060 inch minimum thickness.

Flashing

Lead, lead-coated metal, and galvanized steel shall not be used. Any metal
listed by SMACNA Arch. Manual for a particular item may be used, unless
otherwise specified or indicated. Materials shall conform to the requirements
specified below and to the thicknesses and configurations established in
SMACNA Arch. Manual. Different items need not be of the same metal, except
that if copper is selected for any exposed item, all exposed items shall be copper.

Furnish sheet metal items in 8 to 10 foot lengths. Single pieces less than 8 feet
long may be used to connect to factory-fabricated inside and outside corners,
and at ends of runs. Factory fabricate corner pieces with minimum 12 inch legs.
Provide accessories and other items essential to complete the sheet metal
installation. These accessories shall be made of the same materials as the items
to which they are applied.
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3-4.8

Exposed exterior sheet metal items of aluminum shall have a baked-on, factory-
applied color coating of polyvinylidene fluoride (PVF2) or other equivalent
fluorocarbon coating applied after metal substrates have been cleaned and
pretreated. Finish coating dry-film thickness shall be 0.8 to 1.3 mils.

Use the same metal or a metal compatible with the item fastened. Use stainless
steel fasteners to fasten dissimilar materials.

Steel Doors

ANSI A250.8, except as specified otherwise. Prepare doors to receive hardware
specified in, "Door Hardware." Undercut where indicated. Exterior doors shall
have top edge closed flush and sealed to prevent water intrusion. Doors shall be
1 3/4 inches thick, unless otherwise indicated.

ANSI A250.8, Level 1, physical performance Level C, Model 1, of size(s) and
design(s) indicated and core construction as required by the manufacturer.

For pairs of exterior steel doors which will not have aluminum astragals or
removable mullions, as specified in, "Door Hardware," provide overlapping steel
astragals with the doors.

Provide anchors to secure the frame to adjoining construction. Provide steel
anchors, zinc-coated or painted with rust-inhibitive paint, not lighter than 18 gage.

Fire doors and frames shall bear the label of Underwriters Laboratories (UL),
Factory Mutual Engineering and Research (FM), or Warnock Hersey
International (WHI) attesting to the rating required. Testing shall be in
accordance with NFPA 252 or UL 10B. Labels shall be metal with raised letters,
and shall bear the name or file number of the door and frame manufacturer.
Labels shall be permanently affixed at the factory to frames and to the hinge
edge of the door. Door labels shall not be painted.

Provide minimum hardware reinforcing gages as specified in ANSI A250.6. Dirill
and tap doors and frames to receive finish hardware. Prepare doors and frames
for hardware in accordance with the applicable requirements of ANSI A250.8 and
ANSI A250.6. For additional requirements refer to BHMA A115. Dirill and tap for
surface-applied hardware at the project site. Build additional reinforcing for
surface-applied hardware into the door at the factory. Locate hardware in
accordance with the requirements of ANSI A250.8, as applicable. Punch door
frames to receive a minimum of two rubber or vinyl door silencers on lock side of
single doors and one silencer for each leaf at heads of double doors. Set lock
strikes out to provide clearance for silencers.

All surfaces of doors and frames shall be thoroughly cleaned, chemically treated
and factory primed with a rust inhibiting coating as specified in ANSI A250.8.
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3-4.9

Finished doors and frames shall be strong and rigid, neat in appearance, and
free from defects, waves, scratches, cuts, dents, ridges, holes, warp, and buckle.
Molded members shall be clean cut, straight, and true, with joints coped or
mitered, well formed, and in true alignment. Dress exposed welded and soldered
joints smooth. Design door frame sections for use with the wall construction
indicated. Corner joints shall be well formed and in true alignment. Conceal
fastenings where practicable

Door Hardware

Provide, as far as feasible, locks, hinges, and closers of one lock, hinge,or closer
manufacturer's make. Modify hardware as necessary to provide features
indicated or specified.

Hardware to be applied to metal [or to prefinished doors] shall be made to
template. Promptly furnish template information or templates to door and frame
manufacturers. Template hinges shall conform to BHMA A156.7. Coordinate
hardware items to prevent interference with other hardware.

Provide all hardware necessary to meet the requirements of NFPA 80 for fire
doors and NFPA 101 for exit doors, as well as to other requirements specified,
even if such hardware is not specifically mentioned under paragraph entitled
"Hardware Schedule." Such hardware shall bear the label of Underwriters
Laboratories, Inc., and be listed in UL Bid Mat Dir or labeled and listed by
another testing laboratory acceptable to the Contracting Officer.

BHMA A156.13, Series 1000, Operational Grade 1, Security Grade 2. Provide
mortise locks with escutcheons not less than 7 by 2 1/4 inches with a bushing at
least 1/4 inch long. Cut escutcheons to suit cylinders and provide trim items with
straight, beveled, or smoothly rounded sides, corners, and edges. Knobs and
roses of mortise locks shall have screwless shanks and no exposed screws.

Provide cylinders and cores for new locks, including locks provided under other
sections of this specification. Cylinders and cores shall have seven pin tumblers.
Cylinders shall be products of one manufacturer, and cores shall be the products
of one manufacturer. Rim cylinders, mortise cylinders, and knobs of bored
locksets shall have interchangeable cores which are removable by special
control keys. Stamp each interchangeable core with a key control symbol in a
concealed place on the core.

The Government will provide permanent cylinders with cores and keys for
mortise locksets, auxiliary locks, and exit devices. Cylinders shall be as
manufactured by Best Lock Corp., Arrow Lock Corp., or Falcon Lock. The
Contractor shall give written notice 90 days prior to the required delivery of the
cylinders. Temporary cores and keys for the Contractor's use during
construction, and for testing the locksets, shall be provided by the Contractor.
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In addition to meeting test requirements of BHMA A156.2 and BHMA A156.13,
knobs, roses, and escutcheons shall be 0.050 inch thick if unreinforced. If
reinforced, outer shell shall be 0.035 inch thick and combined thickness shall be
0.070 inch, except knob shanks shall be 0.060 inch thick.

Provide lever handles in lieu of knobs. Lever handles for exit devices shall meet
the test requirements of BHMA A156.13 for mortise locks. Lever handle locks
shall have a breakaway feature (such as a weakened spindle or a shear key) to
prevent irreparable damage to the lock when a force in excess of that specified in
BHMA A156.13 is applied to the lever handle. Lever handles shall return to
within 1/2 inch of the door face.

Provide knurled or abrasive coated knobs or lever handles. BHMA A156.18.
Hardware shall have BHMA 630 finish (satin stainless steel), unless specified
otherwise.

3-4.10 Painting

Where a space or surface is indicated to be painted, inciude the following unless
indicated otherwise.

a. Surfaces behind portable objects and surface mounted articles readily
detachable by removal of fasteners, such as screws and bolts.

b. New factory finished surfaces that require identification or color coding
and factory finished surfaces that are damaged during performance of the
work.

c. Existing coated surfaces that are damaged during performance of the
work.

Includes new surfaces of the building and appurtenances as indicated and
existing coated surfaces made bare by cleaning operations. Where a space or
surface is indicated to be painted, include the following items, unless indicated

otherwise.
a. Exposed columns, girders, beams, joists, and metal deck; and
b. Other contiguous surfaces.

Do not paint the following unless indicated otherwise.

a. Surfaces concealed and made inaccessible by panelboards, fixed
ductwork, machinery, and equipment fixed in place.

b. Surfaces in concealed spaces. Concealed spaces are defined as
enclosed spaces above suspended ceilings, furred spaces, attic spaces,
crawl spaces, elevator shafts and chases.
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c. Steel to be embedded in concrete.

d. Copper, stainless steel, aluminum, brass, and lead except existing coated
surfaces.

e. Hardware, fittings, and other factory finished items.

3-4.11 Metal Louvers

Weather resistant type, with bird screens and made to withstand a wind load of
not less than 30 pounds per square foot. Wall louvers shall bear the AMCA
certified ratings program seal for air performance and water penetration in
accordance with AMCA 500-D and AMCA 511. The rating shall show a water
penetration of 0.20 or less ounce per square foot of free area at a free velocity of
800 feet per minute.

For aluminum louvers, provide 1/2 inch square mesh, 14 or 16 gage aluminum or
1/4 inch square mesh, 16 gage aluminum bird screening. For steel louvers,
provide 1/2 inch square mesh, 12 or 16 gage zinc-coated steel; 1/2 inch square
mesh, 16 gage copper; or 1/4 inch square mesh, 16 gage zinc-coated steel or
copper bird screening. Mount screens in removable, rewirable frames of same
material and finish as the louvers.
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CHAPTER 4
STRUCTURAL DESIGN

4-1 GENERAL. The structural criteria established herein will be used for structural
loading, design and installation of all structural systems and foundation, including
manufacturing, erection, supervision, testing, and quality assurance of the completed
installation of the building. All structural calculations shall be checked and initialed as
such by a registered engineer other than the original design engineer. Construction
Documents (drawings and specifications) shall be sealed and signed by a Professional
Engineer registered and licensed to perform work in the jurisdiction. Use the latest
applicable technical sections of the Unified Facilities Guide Specifications (UFGS) and
the Hawaiian Electric Company (HECO) design standards in the preparation of the final
design except as specifically detailed in this specification. Where this specification does
not specify, the technical section of UFGS or HECO design standards, whichever is
more stringent, should be used.

4-2 STRUCTURAL WORK. The structural work generally consists of, but is not
limited to, design and construction of:

4-2.1 Building Foundations: Continuous wall and spread footings or others as required
by the Geotechnical Engineering Report.

4-2.2 Ground Floor Slab System: Unless otherwise noted, minimum 125mm concrete
slab-on-grade with #10 @ 380 on centers each way on 100 mm gravel cushion.

4-2.3 Load Bearing and Non-load Bearing Walls, masonry walls acting primarily as
bearing and/or shear walls.

4-2.4 Vertical Framing Members, including masonry walls.

4-2.5 Horizontal Framing Members, including precast prestressed concrete members
with concrete topping, and cast-in-place beams and slabs.

4-2.6 Connection Details, including all fastening requirements between structural
members and attachments between structural members and non-structural attachments
such as architectural, mechanical and electrical elements.

4-2.7 Special Conditions, such as expansion, construction and control joints.

4-2.8 Miscellaneous Structures, including site structures and foundations.

4-3 DESIGN CRITERIA. Structural design shall be in accordance with the following:
4-3.1 UFC 1-200-01: Design: General Building Requirements

4-3.2 |BC 2003: International Building Code 2003 as amended by UFC 1-200-01
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4-3.3 TI-809-04: Seismic Design for Buildings where required by UFC 1-200-01
4-3.4 ASCE-7 98: Wind loads

4-3.5 UBC 97: Uniform Building Code, 1997 Edition for HECO criteria.

4-3.6 Reinforced Masonry Engineering Handbook

4-3.7 PCI handbook — Precast exterior walls, and precast concrete plank design.
4-4  MINIMUM LOAD STANDARDS:

4-4.1 Dead Loads: Actual

4-4.2 Roof Live Load: 1.0 KPa (20 psf) with code allowed reductions

4-4.3 Roof Mechanical / Electrical Hung Systems: 0.5 KPa (10 psf)

4-4.4 Floor Live Load: 15.0 KPa (300 psf)

4-4.5 Wind Load: 47 m/s (105 mph) Basic Wind Speed, Exposure ‘C’ per ASCE 7-98
or 45 m/s (100 mph) Basic Wind Speed, Exposure ‘C’ per 1997 UBC, whichever
governs.

4-4.6 Seismic Load: Seismic Use Group | - Standard Occupancy Structure, Ss =
0.61g, S1 = 0.175g, Site Classification: Class ‘E’, Seismic Design Category D’

4-5 MATERIAL STRENGTHS AND PROPERTIES.

4-5.1 Reinforced Concrete: All concrete shall conform to ACI Manual of Standard
Practice.

4-5.1.1. Minimum Concrete Strength at 28 days: 21 MPa (3000 psi)

4-5.1.2. Reinforcing Steel: ASTM A615M, Grade 420, Fy = 420 MPa (60ksi)
4-5.1.3. Welded Wire Fabric: ASTM A185, Galvanized, Fy= 480 MPa (70 ksi)
4-5.2 Concrete Masonry Units (CMU): ASTM C90, fm = 10.5 MPa (1500 psi)
4-5.2.1. Mortar: ASTM 270, Type S

4-5.2.2. Grout: ASTM C476, minimum compressive strength of 14 Mpa (2000 psi) at 28
days

4-5.3 Structural Steel
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4-5.3.1. W-Shapes: ASTM A992, Grade 345 MPa

4-5.3.2. Channels, Angles and Plates: ASTM A36M, Grade 250 MPa

4-5.3.3. Machine Bolts: ASTM A307

4-5.3.4. Anchor Bolts: ASTM A307

4-5.3.5. All steel shall be hot-dipped galvanized.

4-6 SELECTION OF STRUCTURAL SYSTEM: The structural systems shall
conform to all applicable criteria and guidance and commonly accepted methods of
practice. The following elements shall be evaluated and addressed:

4-6.1 Material Considerations:

4-6.1.1. The foundation and floor slab shall be of poured-in-place concrete construction.
4-6.1.2. The structural walls shall be of masonry or concrete construction. Exterior
CMU walls are to have a minimum of 0.05 percent vertical reinforcement with a
maximum spacing of 1200 mm (48 inches).

4-6.1.3. The roof framing shall be of reinforced concrete and/or prestressed concrete.
4-6.2 Other Considerations:

4-6.2.1. Total Life Cycle cost effectiveness of the system.

4-6.2.2. Constructability.

4-6.2.3. Experience level of local contractors and labor force.

4-6.2.4. Availability and use of local materials.

4-6.2.5. Sustainable Design.

4-7 SPECIAL REQUIREMENTS

4-7.1 Future Expansion: The substation building shall be designed to accommodate
future expansion in the northwest direction.

4-7.2 Material Testing: As a minimum, the following concrete tests shall be performed:
slump, unit weight, temperature, and strength. Refer to Unified Facilities Guide
Specification Section 03300, Cast-in-Place Structural Concrete, for sampling and testing
standards. All costs shall be borne by the Contractor.
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4-7.3 Special Inspection: Continuous or periodic special inspection by a certified
inspector shall be performed on seismic-resisting systems. See Unified Facilitates Guide
Specification Section 01452, Special Inspection for Seismic-Resisting Systems, for
inspection requirements and other details.

4-7.4 Overhead mounted features weighing 14 kilograms (31 pounds) or more are to
be mounted so that they resist forces of 0.5 times the component weight in any direction
and 1.5 times the component weight in the downward direction.

4-7.5 HECO Requirements: Design of the building structures shall conform to the
more stringent requirements of this Chapter or HECO's requirement as shown on

attached appendix.

4-7.6 Antiterrorism /Force Protection Requirements: The building is not routinely
occupied and need not meet the requirements of UFC 4-010-01 (8 October 2003)
Minimum Antiterrorism Standards for Buildings which is intended for inhabited buildings.
Reference paragraph 1-4 INTENT on page 1-3 and paragraph 1-6 APPLICABILITY on
page 1-4. This building is not routinely occupied by 11 or more DoD personnel and
therefore, does not qualify as an “inhabited building” per definition on page A-3 Appendix
A — DEFINITIONS.

SOW 4-4



FY04 KNMD 01-3002A1 Chapter 5 - Electrical Systems
Upgrade Electrical Distribution System, PH 1
Hickam Air Force Base, Oahu, Hawaii

CHAPTER 5
ELECTRICAL SYSTEMS
5-1 General Requirements
5-1.1 Applicable Standards

2002 National Electrical Code (NEC 2002)

Military Standards (MIL-STD-1472E)

American National Standards Institute (ANSI)

American Society for Testing and Materials (ASTM)

llluminating Engineering Society (IES)

Institute of Electrical and Electronics Engineers (IEEE)

National Electrical Manufacturers Association (NEMA)

National Fire Protection Association (NFPA)

Underwriters’ Laboratories (UL)

Uniform Facilities Criteria (UFC3-520-01) Interior Electrical Design
T1 800-01 Electrical Design Criteria, 10 July 1998

MIL-HNBK 1012/3 Telecommunication Premise

TIA/EIA 568-B Commercial Building Telecommunications Wiring Standard and
Amendments

TIA/EIA 569 Pathways and Spaces

TIA/EIA 606 Administration

TIA/EIA 607 Grounding

AFJMAN 32-1080 Electrical Power Supply and Distribution

UFC 3-520-01 Interior Electrical Design, Appendix G-3

5-1.2 General Overall Scope of Work: The general electrical scope of work for this project
is to provide all new equipment and wiring described in these specifications and related
drawings. The building systems shall be designed and constructed complete such that all
systems operate to the satisfaction of the Contracting Officer. The general scope of work
items are as follows:

5-1.2.1. Provide new 46 KV ductline and manhole system from a HECO pole near the
existing Hickam Front Station to a new HECO Mamala substation. This includes an
associated HECO control wire ductline.

5-1.2.2. Provide new Mamala substation complete including building, switchgear and
associated station power and lighting.

5-1.2.3. Mamala Substation and existing Hickam Front Station shall have the same
system phasing and phase rotation for parallel operation.

5-1.2.4. Coordinate and obtain approval of Mamala substation and 46 KV ductline design
with Hawaiian Electric Company.

5-1.2.5. Extend existing 11.5 KV distribution circuits to new substation switchgear.
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5-1.2.6. Provide warning signs at all points where the circuits fed from the Mamala station
can be backfed or backfeed circuits fed from the Front Station. These signs shall warn the
operator to NOT close into the circuit without first shutting down either of the power sources.

5-1.2.7. Additive #1: A new 11.5 KV ductline and manhole system is shown as additive
#1. Include in the proposal as a bid item the amount of lineal meters of ductline is included
in the project price. This will be an evaluation factor in selecting the successful proposer.
The proposed additional lineal meters of ductline shall start near the Front Station and
installed toward the Back Station.

5-1.2.8. Disconnect and remove existing Hickam Back Station switchgear. Maintain
120/208V power panel in substation room.

5-1.2.9. Disconnect and remove transformer station TS-2013 and re-establish primary
service to primary circuit via a new pad mounted air switch.

5-1.2.10. Verify the size of the existing feeder to Bishop Point. The feeder has fire proofing
and could not be verified during the preliminary investigation. The best information available
from the Navy is that the cable is #4/0. Verify and provide the appropriate splice kit.

5-1.2.11. The short circuit level with one new 10/12.5 MVA HECO transformer connected
to the new switchgear shall not exceed 100 MVA. If this level is exceeded, provide current
limiting reactors to limit fault levels.

5-1.3 Coordination with Other Projects: This project is only one of multiple projects being
constructed in the same general area. Coordination is required between these different
projects in order to ensure a smooth transition and working conditions. Provide continual
coordination with the other projects via the Contracting Officer from the NTP to the final
acceptance of this project. Conduct meetings as required to provide this coordination or as
directed by the Contracting Officer.

5-1.4 Coordination with Government Agencies: All work shall be coordinated with the
appropriate Government agency through the Contracting Officer and shall be documented in
writing in accordance with other parts of this specification. The designs of these systems
shall include the requirements of these agencies. These include but are not limited to the
following systems:

5-1.4.1. Outside plant primary power

5-1.4.2. Inside plant secondary power

5-1.4.3. Outside and inside plant telephone

5-1.5 Outages: Phase all work to minimize the duration and number of utility outages.

Coordinate and schedule outages with the Contracting Officer a minimum of 25 days prior to
the scheduled outage. Outages are subject to the approval of the Contracting Officer.
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5-1.5.1. Outages to primary circuits shall be no longer than 4 hours unless it can be
accomplished while the facilities are not in normal operation and the schedule is approved
specifically by the Contracting Officer. If in cases where outages are longer than specified,
the Government may for critical facilities require an alternate source of power such as an
alternate circuit or generator power. See 5-1.5.5 for the approval procedures.

5-1.5.2. Outages to circuits feeding predominantly industrial loads shall be performed
after normal working hours after 1800 hrs and shall be restored before 0400 hrs.

5-1.56.3. Outages to circuits feeding predominantly residential loads shall be performed
between the hours of 0900 hrs and shall be restored before 1500 hrs.

5-1.56.4.  Special coordination is required with the Hawaii Air National Guard (HIANG)
facilities. Do not schedule outages during times when the HIANG has scheduled exercises
or active mission functions. Coordinate with the Contracting Officer when these times are.
If outages are necessary during these times, provide alternate means of power to the
affected facilities including an alternate circuit or portable generators.

5-1.56.5. The Contracting Officer will be the sole determinant if the Contractor’s
justification for an outage longer than 4 hours or during critical HIANG times is valid. If
approved, he will also determine if the Contractor’s proposal for alternate power source is
adequate and complete. The outage shall not proceed until the Contracting Officer has
approved the complete plan in writing. All costs for the alternate source of power and
temporary connections shall be borne by the Contractor.

5-1.6 All designs and work shall comply with the National Electrical Code (NEC) 2002 and
be consistent with commercial industry standards and practices.

5-1.7 Specifications: Use the latest applicable technical sections of the Corps of
Engineers Guide Specifications using the SPECSINTACT program in the preparation of the
final design except as specifically detailed in this specification. Deletions from the
specifications shall be kept to a minimum and only in cases where the item is not applicable
to the project.

5-1.8 Designer Qualifications: For the electrical design, provide the services of a
registered, Professional Electrical Engineer registered to practice in the U.S., and who has a
minimum of 7 continuous years experience as a registered professional with at least 3
documented examples of design of 15 kV class substations, including metal clad
switchgear, and 11.5 kV (or higher) distribution systems. Submit documentation of the
relevant experience including the project title, project cost (electrical only), date completed,
client including reference name and contact telephone number, and a 50 word minimum
description of the scope of the project. Also include any relevant experience coordinating
with 46 kV (or higher) systems. For the telecommunications design, provide the services of
a designer as recognized by BICSI| as a RCDD, and who has a minimum of 3 years
experience providing telecommunications design.

5-1.9 Contractor Qualifications: Work under this section shall be performed, and
equipment shall be furnished and installed, by a qualified Contractor as defined herein. The
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electrical subcontractor shall have a minimum of five years of experience in the installation
and testing of interior electrical power and lighting systems including 15 kV substations and
5 years of experience installing outdoor underground electrical ductlines and manholes.
Also include any relevant experience coordinating with 46 kV (or higher) systems. Installers
of the telecommunications systems shall have a minimum of two years experience in
installing and testing copper voice and fiber optic telecommunications systems.

5-1.10 All designs and work shall comply with the latest sections of the National Fire
Protection Association and the other codes and regulations listed in this document.

5-1.11 Submit a basis for design and all calculations to substantiate the design of the
project including load, short circuit, voltage drop, illumination and other calculations. Submit
protective device coordination curves to demonstrate that selective coordination has been
achieved based on the actual products furnished.

5-1.12 All materials, equipment, and devices shall be new and shall be listed by the
Underwriter’s Laboratory Inc. (UL), ETL, or an approved third party testing organization. As
a minimum, comply with the workmanship and standards described in “The American
Electrician’s Handbook” by Croft and the requirements of the NFPA 70.

5-1.13 All products used shall be commercial or specification grade. Residential grade
products are not acceptable.

5-1.14 The electrical design and installation shall comply with the Americans with
Disabilities Act (ADA).

5-1.15 The electrical design shall be designed for seismic conditions, zone 2.

5-1.16 All electrical systems shall be field tested to demonstrate proper working condition
per a nationally recognized testing association standards or in accordance with the
manufacturer’s field testing procedures.

5-1.17 Coordinate all power and telecommunications requirements with the other
disciplines. Provide services for all equipment, apparatus, devices, described or required in
all other sections of this RFP package. Provide the power and telecommunications
equipment wiring and connections to provide a fully functional building with the exception of
the systems where the Government will provide, install, and test the equipment.

5-1.18 All conduit shall be concealed where there are walls, ceiling spaces or other logical
and normally utilized methods to conceal conduit unless exposed conduits are specifically
allowed by this specification or by the Contracting Officer.

5-1.19 All apparatus including panelboard, transfer switch, and transformer shall be surface
mounted in the substation room. Arrange the equipment in a logical and efficient
arrangement that maximizes use of space.

5-1.20 Provide materials and equipment that are products of manufacturers regularly
engaged in the production of such products. Products shall have been in satisfactory
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commercial or industrial use for 2 years prior to bid opening. The 2-year period shall include
applications of equipment and materials under similar circumstances and of similar size.

The product shall have been on sale on the commercial market through advertisements,
manufacturers' catalogs, or brochures during the 2-year period. Where two or more items of
the same class of equipment are required, these items shall be products of a single
manufacturer; however, the component parts of the item need not be the products of the
same manufacturer unless stated in the technical section.

5-1.21 Provide laminated phenolic plastic identification nameplates for each switchgear
section, breaker cubicle, panelboard, equipment enclosure, relay, transfer switch, and wiring
device. Nameplates shall include apparatus ID, voltage, phase, and frequency. Secure
permanently to enclosures.

5-1.21.1. For vacuum circuit breakers, provide two nameplates. The first shall include the
following: “Circuit (insert name), 11.5 KV, 3 phase, (if a main breaker: ) Fed from HECO
breaker #(insert number), Manufacturer: (insert manufacturer's name and model number).
The second mounted adjacent to the first shall include the following: (insert size wire) phase
conductor, (insert size wire) neutral.

5-1.22 Install cable tags over the fireproofing, if any, and locate the tags so that they are
clearly visible without disturbing any cabling or wiring in the manholes, handholes, and
vaults.

5-1.23 Stamp covers of manholes for use. Use “ELECTRIC” for 11.5 kV electrical
manholes. Use wording as required by HECO for 46 kV and HECO control manholes.

5-1.24 Dispose of excess contaminated soil off site. Non-contaminated compactable soil
can be used as backfill material in the new transformer yard site. Coordinate the maximum
volume the yard can accommodate with HECO. Any excess material not accepted by
HECO shall be disposed of off site.

5-1.25 All open trenches shall be enclosed by a fence when no active work is taking place.
The extent of open trench shall be limited to a reasonable amount to allow for efficient and
expeditious work. Do not leave exposed long lengths of open trench. The type of fence
used shall be approved by the Security Forces on base and shall comply in color, height,
construction, and use. Provide flashing lights on fences as directed by the base Security
Forces. Provide additional protections such as signage and additional lights where trenches
pass near housing areas.

5-1.26 Provide signs adjacent to the work site warning drivers of on going construction.

5-1.27 Pad mounted primary air switches shall be dead front air switches with stainless
steel housings and hardware.

5-1.28 All exterior mounted junction boxes and enclosures shall be stainiess steel.

5-1.29 Apparatus finishes — Exterior mounted apparatus shall be factory painted to comply
with the Hickam Air Force Base standard color scheme.
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5-1.30 See attached appendices for additional information regarding HECO standards and
base standards. The requirements of this section shall overrule and conflicts with the base
standards found in the appendix. The HECO standards shall overrule any conflicts with this
RFP package.

b-2 Submittals

5-2.1 Government approval is required for submittals with a "G" designation; submittals not
having a "G" designation are for information only. When used, a designation following the
"G" designation identifies the office that will review the submittal for the Government. The
following shall be submitted in accordance with this and other sections of this specification:

5-2.2 ELECTRICAL WORK
5-2.2.1. SD-02 Shop Drawings
5-2.2.1.1. Electrical Equipment; G

a) Detail drawings consisting of equipment drawings, illustrations, schedules, instructions,
diagrams, and other information necessary to define the installation. Detail drawings shall
show the rating of items and systems and how the components of an item and system are
assembled, function together, and how they will be installed on the project. Data and
drawings for component parts of an item or system shall be coordinated and submitted as a
unit. Data and drawings shall be coordinated and included in a single submission. Multiple
submissions for the same equipment or system are not acceptable except where prior
approval has been obtained from the Contracting Officer. In such cases, a list of data to be
submitted later shall be included with the first submission. Detail drawings shall show
physical arrangement, construction details, connections, finishes, materials used in
fabrication, provisions for conduit or busway entrance, access requirements for installation
and maintenance, physical size, electrical characteristics, foundation and support details,
and equipment weight. Drawings shall be drawn to scale and/or dimensioned. Optional
items shall be clearly identified as included or excluded. Detail drawings shall as a minimum
include:

1.  Transformers.

2. Pad mounted primary air switches.

3.  Switchgear including schematic wiring diagrams.

4, Metering.

5.  Battery system including calculations for the battery and charger.
6. Grounding.

7. Panelboards.
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8.  Automatic transfer switch/isolation bypass switch
9.  Conduit (interior and exterior).
10.  Cables and wire.
11.  Busduct
12.  Single line electrical diagrams including primary and metering.
13. Handholes
14.  Manholes
15.  Lighting

16.  Manhole development plans including manhole dimensions, layouts,
grounding, existing and new penetrations, and racking.

17.  Splices and terminations.

b) Structural drawings showing the structural or physical features of major equipment
items, components, assemblies, and structures, including foundations or other types of
supports for equipment and conductors. These drawings shall include accurately scaled or
dimensioned outline and arrangement or layout drawings to show the physical size of
equipment and components and the relative arrangement and physical connection of related
components. Weights of equipment, components and assemblies shall be provided when
required to verify the adequacy of design and proposed construction of foundations or other
types of supports. Dynamic forces shall be stated for switching devices when such forces
must be considered in the design of support structures. The appropriate detail drawings
shall show the provisions for leveling, anchoring, and connecting all items during installation,
and shall include any recommendations made by the manufacturer.

¢) Electrical drawings including single-line and three-line diagrams, and schematics or
elementary diagrams of each electrical system,; internal wiring and field connection diagrams
of each electrical device when published by the manufacturer; wiring diagrams of cabinets,
panels, units, or separate mountings; interconnection diagrams that show the wiring
between separate components of assemblies; field connection diagrams that show the
termination of wiring routed between separate items of equipment; internal wiring diagrams
of equipment showing wiring as actually provided for this project. Field wiring connections
shall be clearly identified.

d) If departures from the contract drawings are deemed necessary by the Contractor,
complete details of such departures, including changes in related portions of the project and
the reasons why, shall be submitted with the detail drawings. Approved departures shall be
made at no additional cost to the Government.
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e) Shop drawings of the primary metal clad switchgear metering sections and relay details
and specifications shall be submitted and approved by HECO.

5-2.2.2. SD-03 Product Data
5-2.2.2.1. Fault Current and Protective Device Coordination Study; G.

a) The study shall be submitted along with protective device equipment submittals. No
time extensions or similar contract modifications will be granted for work arising out of the
requirements for this study. Approval of protective devices proposed shall be based on
recommendations of this study. The Government shall not be held responsible for any
changes to equipment, device ratings, settings, or additional labor for installation of
equipment or devices ordered and/or procured prior to approval of the study.

5-2.2.2.2. Manufacturer's Catalog; FIO

a) Data composed of catalog cuts, brochures, circulars, specifications, product data, and
printed information in sufficient detail and scope to verify compliance with the requirements
of the contract documents.

5-2.2.2.3. Material, Equipment, and Fixture Lists; FIO

a) A complete itemized listing of equipment and materials proposed for incorporation into
the work. Each entry shall include an item number, the quantity of items proposed, and the
name of the manufacturer of each item.

5-2.2.2.4. Installation Procedures; FIO

a) Installation procedures for rotating equipment, transformers, switchgear, panels, and
grounding. Procedures shall include diagrams, instructions, and precautions required to
install, adjust, calibrate, and test devices and equipment.

5-2.2.2.5. Onsite Tests; G.
a) A detailed description of the Contractor's proposed procedures for on-site tests.
5-2.2.2.6. Support Structures; FIO

a) Manufacturer's design analysis and calculations for structures, foundations, anchor bolts,
and supports differing from those indicated in the contract drawings, and for prefabricated
structures. Calculations shall be made by a registered professional engineer with
demonstrated experience in substation structural design in the last three years. The
manufacturer shall provide a list of projects complete with points of contact, addresses and
telephone numbers.

5-2.2.2.7. Battery; G
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a) Calculations for the battery and associated charger indicating the basis used in defining
loads, selecting cell types, and determining the battery ampere-hour capacity and physical
size. Calculations shall be provided to determine capacity for the battery charger and be
similar to those shown in the Appendix to IEEE Std 485, including explanatory data.
Calculations for the battery-charger shall demonstrate that the output voltage and current
provided are adequate to comply with the preceding requirements.
5-2.2.3. SD-06 Test Reports
5-2.2.3.1. Factory Test Reports; FIO.
5-2.2.3.2. Six copies of the information described below in 216 x 280 mm binders having
a minimum of 5 rings from which material may readily be removed and replaced, including
a separate section for each test. Sections shall be separated by heavy plastic dividers
with tabs.
a) A list of equipment used, with calibration certifications.
. b) A copy of measurements taken.
c) The dates of testing.
d) The equipment and values to be verified.
e) The conditions specified for the test.
f) The test results, signed and dated.
g) A description of adjustments made.
5-2.2.3.3. Factory tests shall be performed, as follows, in accordance with the applicable
publications and with other requirements of these specifications. The Contracting Officer
shall be notified at least 10 days before the equipment is ready for testing. The

Contracting Officer reserves the right to witness the tests.

a) Power Transformer: Manufacturer's standard routine tests in accordance with IEEE
C57.12.00.

b) Power Transformer: Reduce full-wave, chopped-wave, and full-wave impulse test on
each line and neutral terminal, in accordance with IEEE C57.98.

c) Power Transformer: Tests for transformer losses in accordance with IEEE C57.12.90.

d) High-Voltage Circuit Breakers: Manufacturer's standard tests in accordance with IEEE
C37.09 and IEEE C37.081.

e) High-Voltage Air Switches: Manufacturer's standard tests in accordance with IEEE
C37.34 and IEEE C37.41.
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f) Protective Relays: Seismic tests in accordance with IEEE C37.98. Surge withstand
tests in accordance with IEEE C37.90.1.

g) Relaying Current Transformers: Manufacturer's standard tests in accordance with IEEE
C57.13.

h) Instrument Current Transformers: Manufacturer's standard tests in accordance with
IEEE C57.13.

i) Voltage Regulators: Manufacturer's standard tests in accordance with IEEE C57.15.
j) High-Voltage Fuses: Manufacturer's standard tests in accordance with IEEE C37.41.

k) Neutral Grounding Resistor: Manufacturer's standard tests in accordance with IEEE Std
32.

l) Electrical Power Insulators: Manufacturer's standard tests in accordance with ANSI
C29.1.

5-2.2.3.4. Field Test and Commissioning Plan; G.
a) A detailed description of the Contractor's proposed procedures for onsite test and
commissioning procedures shall be submitted 20 days prior to testing the installed system.
No testing or commissioning will be performed until the test plan is approved. The test plan

shall consist of complete field test procedures including tests to be performed, test
equipment required, and tolerance limits.

b) The test and commissioning plan shall be reviewed and approved by both the
Government and HECO prior to the commencement of any tests or commissioning
procedures.

c) Ensure that the Mamala Substation and the Front Station have the same phasing and
phase rotation for parallel operation.

5-2.2.3.5. Field Test Reports; G.
a) Six copies of the information described below in 216 x 280 mm binders having a
minimum of 5 rings from which material may readily be removed and replaced, including a
separate section for each test. Sections shall be separated by heavy plastic dividers with
tabs.
1.  Alist of equipment used, with calibration certifications.

2. A copy of measurements taken.

3.  The dates of testing.
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4. The equipment and values to be verified.

5. The conditions specified for the test.

6. The test results, signed and dated.

7. A description of adjustments made.

8.  Final position of controls and device settings.

9. Documentation of phasing and phase rotation for both Front and Mamala
Substations to show that they are the same. Document test procedures and
results.

5-2.2.3.6. Shielded Cables Rated 2,001 Volts or Greater; G

a) The following tests shall be performed in addition to those specified above. Section or
paragraph references are to AEIC CS5 or AEIC CS6 as applicable, uniess otherwise stated.

1. High potential test voltages shall be as required by Table B1 of AEIC CS5 or
AEIC CS6 as applicable, rather than by NEMA WC 8.

2.  If high potential testing is done with an ac test voltage as specified in
paragraph HIGH-VOLTAGE TEST SOURCE, an additional test shall be made
using a dc test voltage rated at 75 percent of the specified full dc test voltage, for
5 consecutive minutes.

3.  Production sampling tests shall be performed in accordance with Section D.
Sampling frequency and failure contingencies shall be in accordance with
paragraph G.3. Unless otherwise approved, samples shall not be taken from the
middle of extruder runs of insulation or shielding made only for one continuous
shipping length of cable, if such sampling will result in the need to repair the
sampled area.

4, Partial discharge tests shall be performed in accordance with Section E,
paragraph E.2, and Section F.

b) Flame Tests

1. All single-conductor cable assemblies shall pass IEEE Std 383 flame tests,
paragraph 2.5, using the ribbon gas burner. If such tests, however, have
previously been made on identical cables, these tests need not be repeated.
Instead, certified reports of the original qualifying tests shall be submitted. In this
case the reports furnished under paragraph REPORTS, shall verify that all of
each cable's materials, construction, and dimensions are the same as those in
the qualifying tests.
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c) Independent Tests

1.  The Government may at any time make visual inspections, continuity or
resistance checks, insulation resistance readings, power factor tests, or dc high-
potential tests at field test values. A cable's failure to pass these tests and
inspections, or failure to produce readings consistent with acceptable values for
the application, will be grounds for rejection of the cable.

5-2.2.3.7. Grounding Tests; G

a) Perform ground resistivity tests for the installed grounding system to demonstrate the
ground to earth resistance is equal or lower to that of the minimum requirements of the
specifications. The results of the tests shall be submitted and shall include the date of the
test, the resistance measured, and the conditions at the time of the test.

b) The resistance of the grounding grid shall be measured using the fall-of-potential method
defined in IEEE Std 81. Soil resistivity in the area of the grid shall be measured concurrently
with the grid measurements. Ground resistance measurements shall be made before the
electrical distribution system is energized and shall be made in normally dry conditions not
less than 48 hours after the last rainfall. Resistance measurements of separate grounding
electrode systems shall be made before the systems are bonded together below grade. The
combined resistance of separate systems may be used to meet the required resistance, but
the specified number of electrodes must still be provided.

1.  Single rod electrode -1 ohm.
2.  Grid electrode -1 ohm.
c¢) Ground-Grid Connection Inspection

1. All below-grade ground-grid connections will be visually inspected by the
Contracting Officer before backfilling. The Contractor shall notify the Contracting
Officer 24 hours before the site is ready for inspection.

5-2.2.4. SD-07 Certificates
5-2.2.4.1. Materials and Equipment; FIO.

a) The label or listing of the Underwriters Laboratories, Inc., will be accepted as evidence
that the materials or equipment conform to the applicable standards of that agency. In lieu
of this label or listing, a statement from a nationally recognized, adequately equipped testing
agency indicating that the items have been tested in accordance with required procedures
and that the materials and equipment comply with all contract requirements will be
accepted. However, materials and equipment installed in hazardous locations must bear
the UL label unless the data submitted from other testing agency is specifically approved in
writing by the Contracting Officer. ltems which are required to be listed and labeled in
accordance with Underwriters Laboratories must be affixed with a UL label that states that it
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is UL listed. No exceptions or waivers will be granted to this requirement. Materials and
equipment will be approved based on the manufacturer's published data.

b) For other than equipment and materials specified to conform to UL publications, a
manufacturer's statement indicating complete compliance with the applicable standard of the
American Society for Testing and Materials, National Electrical Manufacturers Association,
or other commercial standard, is acceptable.

5-2.2.4.2. Qualifications; G.

a) Submit documentation of the Electrical Engineer showing continuous electrical design
experience as a registered electrical engineer for a minimum of 7 years. The certificates
shall also include documentation of relevant design experience on at least three 15 KV (or
higher) substations, including metal clad switchgear, and 11.5 kV (or higher) distribution
systems. Include the project title, project cost (electrical only), date completed, client
including reference name and contact telephone number, and a 50 word minimum
description of the scope of the project. Also include any relevant experience coordinating
with 46 kV (or higher) systems.

5-2.2.5. SD-10 Operations and Maintenance Manual; FIO

5-2.2.5.1. Six copies of operation and maintenance manuals, within 7 calendar days
foliowing the completion of tests and including assembly, installation, operation and
maintenance instructions, spare parts data which provides supplier name, current cost,
catalog order number, and a recommended list of spare parts to be stocked. Also include
short circuit study and Protective Device Coordination (PDC) studies. Manuals shall also
include data outlining detailed procedures for system startup and operation, and a
troubleshooting guide which lists possible operational problems and corrective action to be
taken. A brief description of all equipment, basic operating features, and routine
maintenance requirements shall also be included. Documents shall be bound in a binder
marked or identified on the spine and front cover. A table of contents page shall be
included and marked with pertinent contract information and contents of the manual. Tabs
shall be provided to separate different types of documents, such as catalog ordering
information, drawings, instructions, and spare-parts data. Index sheets shall be provided
for each section of the manual when warranted by the quantity of documents included
under separate tabs or dividers.

5-2.2.5.2. Three additional copies of the instructions manual within 30 days following the
approval of the manuals.

5-2.2.6. SD-11 Closeout Submittal

5-2.2.6.1. As-Built Drawings; G.
a) The as-built drawings shall be a record of the construction as installed. The drawings
shall include all the information shown on the contract drawings, deviations, modifications,

and changes from the contract drawings, however minor. The as-built drawings shall be
kept at the job site and updated daily. The as-built drawings shall be a full-sized set of prints
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marked to reflect all deviations, changes, and modifications. The as-built drawings shall be
complete and show the location, size, dimensions, part identification, and other information.
Additional sheets may be added. The as-built drawings shall be jointly inspected for
accuracy and completeness by the Contractor's quality control representative and by the
Contracting Officer prior to the submission of each monthly pay estimate. Upon completion
of the work, the Contractor shall submit three full sized sets of the marked prints to the
Contracting Officer for approval. If upon review, the as-built drawings are found to contain
errors and/or omissions, they will be returned to the Contractor for correction. The
Contractor shall correct and return the as-built drawings to the Contracting Officer for
approval within ten calendar days from the time the drawings are returned to the Contractor.
Provide autocad and .pdf files of the as-built drawings to the Government. Also include
catalog cuts indicating options provided for all materials, apparatus, and equipment.

5-2.3 OUTSIDE PLANT TELECOMMUNICATIONS
5-2.3.1.  SD-02 Shop Drawings

5-2.3.1.1. Telephone System; FIO

5-2.3.1.2. Installation; FIO

a) Detail drawings, consisting of a complete list of equipment and material, including
manufacturer's descriptive and technical literature, performance charts and curves, and
catalog cuts. Detail drawings shall also contain complete configuration information, wiring
diagrams and any other details required to demonstrate that the cable system has been
coordinated to support the transmission systems identified in the specifications and
drawings. Drawings shall show proposed layout and anchorage of equipment and
appurtenances, and equipment relationship to other parts of the work including clearance for
maintenance and operations. Include in the submittal, a complete cable diagram and plan
of the work.

5-2.3.2.  SD-03 Product Data

5-2.3.2.1. Spare Parts; FIO

5-2.3.2.2. Conduit; G
a) A data list of recommended spare parts, tools, and test equipment for each different item
of material and equipment specified prior to beneficial occupancy. The data shall include a
complete list of parts and supplies, with current unit prices and source of supply.

5-2.3.2.3. Installation; G
a) Printed copies of the manufacturer's recommendations for the material being installed,
prior to installation. Installation of the item will not be allowed to proceed where installation

procedures, or any part thereof, are required to be in accordance with those
recommendations until the recommendations are received and approved.
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5-2.3.2.4. Acceptance Tests; G
a) Test plans defining all tests required to ensure that the system meets specified
requirements. The test plans shall define milestones for the tests, equipment, personnel,
facilities, and supplies required. The test plans shall identify the capabilities and functions to
be tested.

5-2.3.2.5. Cutover and Records; G

a) The cutover plan shall provide procedures and schedules for relocation of facility station
numbers without interrupting service to any active location.

5-2.3.3. SD-06 Test Reports
5-2.3.3.1. Acceptance Tests; FIO

a) Test reports in booklet form showing all field tests performed, upon completion and
testing of the installed system.

5-2.3.4. SD-07 Certificates

5-2.3.4.1. Telephone System; FIO
a) Proof that the items furnished under this section conform to the specified requirements in
FCC, ICEA, REA, RUS, ANSI, ASTM, NFPA, EIA, or UL, where materials and equipment
are so specified.

5-2.3.4.2. Qualifications; G
a) The qualifications of the manufacturer and installation supervisor as specified.
5-2.3.5. SD-11 Closeout Submittals

5-2.3.5.1. Record Drawings; G

a) Record drawings for the installed wiring system showing the actual location of conduit
routing, and size. Provide autocad and .pdf files of the as-built drawings to the Government.

5-2.4 INSIDE PLANT TELECOMMUNICATIONS
5-2.4.1. SD-02 Shop Drawings
5-2.4.1.1. Premises Distribution System; G
a) Detail drawings including a complete list of equipment and material. Detail drawings
shall contain complete wiring and schematic diagrams and other details required to

demonstrate that the system has been coordinated and will function properly as a system.
Drawings shall include schematic diagrams, equipment rack details, elevation drawings of
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telecommunications equipment, outlet face plate details for all outlet configurations, sizes
and types of all cables, and conduits. Drawings shall show proposed layout and anchorage
of equipment and appurtenances, and equipment relationship to other parts of the work
including clearance for maintenance and operation.

5-2.4.2. SD-03 Product Data
5-2.4.2.1. Record Keeping and Documentation; G

5-2.4.2.2. Documentation on cables and termination hardware in accordance with EIA
ANSI/TIA/EIA-606.

5-2.4.3. Spare Parts; FIO

5-2.4.3.1. Lists of spare parts, tools, and test equipment for each different item of material
and equipment specified, after approval of detail drawings, not later than 2 months prior to
the date of beneficial occupancy. The data shall include a complete list of parts and
supplies, with current unit prices and source of supply, and a list of spare parts
recommended for stocking.

5-2.4.4. Manufacturer's Recommendations; G

5-2.4.4.1. Where installation procedures, or any part thereof, are required to be in
accordance with the recommendations of the manufacturer of the material being installed,
printed copies of these recommendations, prior to installation shall be provided.
Installation of the item will not be allowed to proceed until the recommendations are
received and approved.

5-2.45. TestPlan; G

5-2.4.5.1. Test plan defining the tests required to ensure that the system meets technical,
operational and performance specifications, 60 days prior to the proposed test date. The
test plan must be approved before the start of any testing. The test plan shall identify the
capabilities and functions to be tested, and include detailed instructions for the setup and
execution of each test and procedures for evaluation and documentation of the results.

5-2.4.6. Qualifications; G
5-2.4.6.1. The qualifications of the Manufacturer, Contractor, and the Installer to perform
the work specified herein. This shall include proof of the minimum qualifications specified
herein.

5-2.47. SD-06 Test Reports
5-2.4.7.1. Test Reports; FIO

5-2.4.7.2. Test reports in booklet form with witness signatures verifying execution of tests.
Test results will also be provided on 89 mm diskettes in ASCII format. Reports shall show
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the field tests performed to verify compliance with the specified performance criteria. Test
reports shall include record of the physical parameters verified during testing. Test reports
shall be submitted within 7 days after completion of testing.

5-2.4.8. SD-07 Certificates
5-2.4.8.1. Premises Distribution System; FIO

a) Written certification that the premises distribution system complies with the EIA
ANSI/TIA/EIA-568-B.2-1, EIA ANSI/TIA/EIA-569-A, and EIA ANSI/TIA/EIA-606 standards.

5-2.4.8.2. Materials and Equipment; G

a) Where materials or equipment are specified to conform, be constructed or tested to meet
specific requirements, certification that the items provided conform to such requirements.
Certification by a nationally recognized testing laboratory that a representative sample has
been tested to meet the requirements, or a published catalog specification statement to the
effect that the item meets the referenced standard, will be acceptable as evidence that the
item conforms. Compliance with these requirements does not relieve the Contractor from
compliance with other requirements of the specifications.

5-2.4.9. Installers; G

5-2.4.9.1. The Contractor shall submit certification that all the installers are factory
certified to install and test the provided products.

5-2.4.10. SD-11 Closeout Submittal

5-2.4.10.1. As-built Drawings; G
a) Record drawings for the installed wiring system infrastructure per EIA ANSI/TIA/EIA-606.
The drawings shall show the geographic location of all cable terminations and location and
routing of all backbone and horizontal cables. The identifier for each termination and cable
shall appear on the drawings. Include all detailed termination diagrams including pair
identities, cable sizes, and wire gauge. Provide autocad and .pdf files of the as-built
drawings to the Government. Also include catalog cuts indicating options provided for all
materials, apparatus, and equipment.
5-2.5 COORDINATED POWER SYSTEM PROTECTION
5-2.5.1. SD-03 Product Data

5-2.5.1.1. Fault Current Analysis; G

5-2.5.1.2. Protective Device Coordination Study; G

5-2.5.1.3. The study along with protective device equipment submittals. No time
extensions or similar contact modifications will be granted for work arising out of the
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requirements for this study. Approval of protective devices proposed will be based on
recommendations of this study. The Government shall not be held responsible for any
changes to equipment, device ratings, settings, or additional labor for installation of
equipment or devices ordered and/or procured prior to approval of the study.

5-2.5.1.4. Equipment; G

a) Data consisting of manufacturer's time-current characteristic curves for individual
protective devices, recommended settings of adjustable protective devices, and
recommended ratings of non-adjustable protective devices.

5-2.5.1.5. System Coordinator; G

a) Verification of experience and license number, of a registered Professional Engineer
with at least 7 years of current experience in the design of coordinated power system
protection. Experience data shall include at least five references for work of a magnitude
comparable to this contract, including points of contact, addresses and telephone numbers.
This engineer must perform items required by this section to be performed by a registered
Professional Engineer.

5-2.5.1.6. Protective Relays; G

a) Data shall including calibration and testing procedures and instructions pertaining to the
frequency of calibration, inspection, adjustment, cleaning, and lubrication.

5-2.5.2. Installation; G

5-2.5.2.1. Procedures including diagrams, instructions, and precautions required to
properly install, adjust, calibrate, and test the devices and equipment.

5-2.6 SD-06 Test Reports
5-2.6.1. Field Testing; G

5-2.6.1.1. The proposed test plan, prior to field tests. Plan shall consist of complete field
test procedure including tests to be performed, test equipment required, and tolerance
limits, including complete testing and verification of the ground fault protection equipment,
where used. Performance test reports in booklet form showing all field tests performed to
adjust each component and all field tests performed to prove compliance with the specified
performance criteria, upon completion and testing of the installed system. Each test report
shall indicate the final position of controls.

5-2.7 SD-07 Certificates
5-2.7.1. Devices and Equipment; G

5-2.7.2. Certificates certifying that all devices or equipment meet the requirements of the
contract documents.
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5-3 Demolition

5-3.1 Repair portions of the site or surrounding areas that are damaged or left unfinished
because of the demolition work. Patch, repair, and finish all surfaces and structures to
match the surrounding conditions.

5-3.2 Repair or replace all existing structures, equipment, cables, or utilities that may be
damaged during the course of construction or during the demolition phase of this project to a
condition that is equal or better than the existing condition. The scope of the repair or
replacement work shall be defined and completed to the satisfaction of the Contracting
Officer subject to the provisions of this specification. The work shall be completed in the
most timely manner in order to minimize any outages to the users.

5-3.3 Abandon existing conduits in the ground. Pull out any wires from these conduits
back to the source or as directed by the Contracting Officer.

5-3.4 Restore to its original condition any landscaping that is disturbed or removed due to
the new work. Document with pictures prior to any demolition the condition of the site.
Submit copies of these color pictures to the Contracting Officer prior to the start of
demolition. The Contracting Officer will be the sole determinant if the restoration matches
the prior condition based on the pictures. [f pictures are not submitted, the contractor shall
restore the site per the Contracting Officer’s instructions.

5-3.5 Maintain power to the 120/208V power panel in the existing Backstation Vault in
B1072. This panel power lights, receptacles, and the sump pump in the cable vault below.

5-4 Power Materials and Methods

5-4.1 Primary Power - The 11.5 kV power originates from the existing Hickam Front
Station.

5-4.2 Stand alone sub-metering — Provide “turtle” compliant automated electronic metering
by Hunt Technologies per base standards. See www.turtletech.com additional for information.
Coordinate requirements with base via the Contracting Officer.

5-4.3 General Power Requirements

5-4.3.1. Voltage drop of all internal feeders to panels shall not exceed 3% and the drop
including feeders and branch circuits to the farthest outlet shall not exceed 5% per NEC
215.

5-4.3.2. Provide as a minimum 30% growth for each panelboard.

5-4.3.3. Perform a coordination and short circuit study and provide adequate short circuit

withstand ratings for all apparatus and devices, and ensure that the distribution system
overcurrent protection devices are properly sized and coordinated. The calculated short
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circuit available at any apparatus shall not be more than 80% of the symmetrical short circuit
rating of the apparatus. Series rated breakers shall comply with the NEC.

5-4.3.4. The calculated demand on any transformer shall not exceed 80% of its open-air
rating.

5-4.3.5. Loads shall be circuited to the nearest panel. Loads that are geographically
arranged or similar in function can be consolidated into one panel that is located centrally to
the loads.

5-4.4 Enclosures for electrical equipment mounted in exterior locations shall be NEMA
Type 4X, stainless steel. All mounting hardware including steel channel, nuts, bolts,
hardware shall be stainless steel.

5-4.5 All exterior padmounted enclosures and hardware shall be stainless steel.

5-4.6 All power apparatus including switches and receptacles shall be UL Listed and be
specification grade.

5-4.7 Provide power to all electrically powered equipment provided under this and other
sections of this specification and drawings whether specifically shown or not.

5-4.8 GFIl Receptacles
5-4.8.1.  All GFI receptacles shall comply with UL 943. Providing GFI protection to
downstream devices from one GFI device upstream is not acceptable. Each receptacie

requiring GF| protection shall be protected internally by an integral GFi module.

5-4.8.2. All exterior mounted receptacles shall be GFI and weatherproof. Weatherproof
covers shall be UL listed as weatherproof while in use.

5-4.9 Panel boards
5-4.9.1.  All panel boards shall comply with UL 67 and UL 50
5-4.9.2. Provide as a minimum 30% of each panelboard as spare breakers or PFBs.

5-4.9.3. Panel boards shall be provided with not less than 24 poles unless specifically
shown otherwise.

5-4.9.4. Provide with nameplates, copper phase and ground buses, full sized copper
neutral buses, bolt-on breakers, typed directories, and shall have an adequate short circuit
rating for the calculated available fault level.

5-4.9.5. All new panel boards shall be keyed alike.
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5-4.9.6. If series rated panels are provided, placards shall be installed on each panel
warning that the panel is series rated. Include on the placard, the upstream breaker
manufacturer and model type, and the downstream breaker manufacturer and model type.
5-5 Grounding

5-5.1 Grounding and Bonding Equipment, UL 467.

5-5.2 Provide a separate green ground wire sized per the NEC and run with the phase
conductors for all feeders and branch circuits.

5-5.3 Grounding shall comply with the requirements of the NEC Article 250.

5-6  Wiring Methods

5-6.1 All wiring shall be in steel conduit or electrical metallic tubing (interior locations only)
above grade or above the floor slab, and schedule 40 PVC concrete encased below grade
except where specifically allowed by this specification. All surface exterior conduits or
conduit mounted in locations subject to damage shall be galvanized rigid steel or PVC
coated rigid steel.

5-6.2 Do not combine more than four single phase circuits together in one conduit. Do not
combine more than one three phase circuit in the same conduit.

5-6.3 Conduit and Raceway

5-6.3.1. Rigid Metallic Conduit: Rigid Steel Conduit (Zinc-Coated), ANSI C80.1, UL 6.
5-6.3.2. Rigid Nonmetallic Conduit: Schedule 40 PVC, in accordance with NEMA TC 2
5-6.3.3. Intermediate Metal Conduit (IMC): UL 1242, zinc-coated steel only.

5-6.3.4. Electrical Metallic Tubing (EMT): UL 797, ANSI C80.3.

5-6.3.5. Plastic-Coated Rigid Steel and IMC Conduit: NEMA RN 1, Type 40 (40 mils
thick).

5-6.3.6. Flexible Metal Conduit: UL 1.
5-6.3.7. Liquid-Tight Flexible Metal Conduit, Steel: UL 360.

5-6.3.8.  Fittings for Metal Conduit, EMT, and Flexible Metal Conduit: UL 514B. Ferrous
fittings shall be cadmium- or zinc-coated in accordance with UL 514B.

5-6.3.9. Fittings for Rigid Metal Conduit and IMC: Threaded-type. Split couplings
unacceptable.

5-6.3.10. Fittings for EMT: Steel compression type.
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5-6.3.11. Fittings for Rigid Nonmetallic Conduit: NEMA TC 3.
5-6.3.12. Liquid-Tight Fiexible Nonmetallic Conduit: UL 1660.
5-6.4 Outlet Boxes and Covers: UL 514A or UL 514C

5-6.5 Wires and Cables: Wires and cables shall meet applicable requirements of NFPA 70
and UL. Aluminum conductors shall not be used.

5-6.5.1. Minimum Conductor Sizes: Minimum size for branch circuits shall be No. 12
AWG; for Class 1 remote contro! and signal circuits, No. 14 AWG; for Class 2 low-energy,
remote control and signal circuits, No. 16 AWG; and for Class 3 low-energy, remote control,
alarm and signal circuits, No. 22 AWG.

5-6.5.2. Color Coding: Provide for service, feeder, branch, control, and signaling circuit
conductors. Color shall be green for grounding conductors and white for neutrals; except
where neutrals of more than one system are installed in same raceway or box, other neutral
shall be white with colored (not green) stripe. Color of ungrounded conductors in different
voltage systems shall be as follows:

208/120 volt, three-phase
Phase A — black
Phase B - red
Phase C — blue

480/277 volt, three-phase
Phase A — brown
Phase B — orange

Phase C — yellow

5-6.6 Cables

5-6.6.1. Medium voltage cables shall be MV105, EPR insulated, with overall PVC jacket,
133% rating, copper conductors with filled strand, 15 kV, and as required below.

5-6.6.2. Low voltage cables shall be THWN-2, THHN-2, or XHHW-2, 90 degree rated.
5-6.6.3. Material
5-6.6.3.1. Conductors shall conform to all the applicable requirements of Part 2 of NEMA
WC 8 as applicable and shall be annealed copper. Copper conductors may be bare, or

tin- or lead-alloy-coated, if required by the type of insulation used.

5-6.6.4. Size
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5-6.6.4.1. Minimum wire size shall be No. 12 AWG for power and lighting circuits; No. 10
AWG for current transformer secondary circuits; No. 14 AWG for potential transformer,
relaying, and control circuits; No. 16 AWG for annunciator circuits; and No. 19 AWG for
alarm circuits. Minimum wire sizes for rated circuit voltages of 2,001 volts and above shall
not be less than those listed for the applicable voltage in Part 3 of NEMA WC 8, as
applicable.

5-6.6.5. Stranding

5-6.6.5.1. Conductor stranding classes cited herein shall be as defined in NEMA WC 8,
as applicable. Lighting conductors No. 10 AWG and smaller shall be solid or have Class B
stranding. Any conductors used between stationary and moving devices, such as hinged
doors or panels, shall have Class H or K stranding. All other conductors shall have Class
B or C stranding, except that conductors shown on the drawings, or in the schedule, as
No. 12 AWG may be 19 strands of No. 25 AWG, and conductors shown as No. 10 AWG
may be 19 strands of No. 22 AWG.

5-6.6.6. Conductor Shielding

5-6.6.6.1. Conductor shielding conforming to NEMA WC 8, as applicable, shall be used
on power cables having a rated circuit voltage above 2,000 volts. In addition, conductor
shielding for shielded cables shall also comply with Section C of AEIC CS5 or AEIC CS6.
Strict precautions shall be taken after application of the conductor shielding to prevent the
inclusion of voids or contamination between the conductor shielding and the subsequently
applied insulation.

5-6.6.7. Separator Tape

5-6.6.7.1. Where conductor shielding, strand filling, or other special conductor treatment
is not required, a separator tape between conductor and insulation is permitted.

5-6.6.8. Insulation

5-6.6.8.1. Insulation shall be an ethylene-propylene rubber (EPR) type meeting the
requirements of Part 3 of NEMA WC 8. For shielded cables of rated circuit voltages above
2,000 volts, the following provisions shall also apply:

a) Insulation shall be chemically bonded to conductor shielding.

b) The insulation material and its manufacturing, handling, extrusion and vulcanizing
processes, shall all be subject to strict procedures to prevent the inclusion of voids,
contamination, or other irregularities on or in the insulation. Insulation material shall be
inspected for voids and contaminants. Inspection methods, and maximum allowable void
and contaminant content shall be in accordance with Section B of AEIC CS5 or AEIC CS6,
as applicable.

c) Cables with repaired insulation defects discovered during factory testing, or with splices
or insulation joints, are not acceptable.
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5-6.6.9. Insulation Thickness

5-6.6.9.1. The insulation thickness for each conductor shall be based on its rated circuit
voltage.

5-6.6.9.2. Power Cables/Single-Conductor Control Cables, 2,000 Volts and Below - The
insulation thickness for single-conductor cables rated 2,000 volts and below shall be as
required by Table 3-1, Part 3, of NEMA WC 8. NEMA WC 8 ethylene-propylene rubber-
insulated conductors shall have a PVC jacket. Column "B" thickness shall apply to single-
conductor cables that require a jacket and to individual conductors of multiple-conductor
cables with an overall jacket.

5-6.6.9.3. Power Cables, Rated 2,001 Volts and Above - Thickness of insulation for
power cables rated 2,001 volts and above shall be in accordance with the following:

a) Shielded cables rated 2,001 volts and above shall comply with Column B of Table B1, of
AEIC CS5 or AEIC CS6, as applicable.

b) Multiple-Conductor Control Cables - The insulation thickness of multiple-conductor
cables used for control and related purposes shall be as required by Table 7.5.1 of NEMA
WC 8 as applicable.

5-6.6.9.4. Insulation Shielding

a) Unless otherwise specified, insulation shielding shall be provided for conductors having
rated circuit voltages of 2,001 volts and above. The voltage limits above which insulation
shielding is required, and the material requirements, are given in Part 4 of NEMA WC 8, as
applicable. The material, if thermosetting, shall meet the wafer boil test requirements as
described in Section D of AEIC CS5 or AEIC CS6, as applicable. The method of shielding
shall be in accordance with the current practice of the industry; however, the application
process shall include strict precautions to prevent voids or contamination between the
insulation and the nonmetallic component. Voids, protrusions, and indentations of the shield
shall not exceed the maximum allowances specified in Section C of AEIC CS5 or AEIC CS6,
as applicable. The cable shall be capable of operating without damage or excessive
temperature when the shield is grounded at both ends of each conductor. All components
of the shielding system shall remain tightly applied to the components they enclose after
handling and installation in accordance with the manufacturer's recommendations.

Shielding systems which require heat to remove will not be permitted unless specifically
approved.

5-6.6.10. Jackets

5-6.6.10.1. All cables shall have jackets meeting the requirements of Part 4 of NEMA WC
8, as applicable, and as specified herein. Individual conductors of multipie-conductor
cables shall be required to have jackets only if they are necessary for the conductor to
meet other specifications herein. Jackets of single-conductor cables and of individual
conductors of multiple-conductor cables, except for shielded cables, shall be in direct
contact and adhere or be vulcanized to the conductor insulation. Multiple-conductor
cables and shielded single-conductor cables shall be provided with a common overalll
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jacket, which shall be tightly and concentrically formed around the core. Repaired jacket
defects found and corrected during manufacturing are permitted if the cable, including
jacket, afterward fully meets these specifications and the requirements of the applicable
standards.

5-6.6.10.2. Jacket Material

The jacket shall be PVC due to its good performance in environments that contain JP-8.

5-6.6.10.3. Jacket Thickness

a) The minimum thickness of the jackets at any point shall be not less than 80 percent of
the respective nominal thicknesses specified below. Single-Conductor Cables - if shielded,
shall have a jacket thickness in accordance with the requirements of Part 4, Table 4-3 of
NEMA WC 8.

5-6.7 Device Plates: Provide UL listed, one-piece device plates for outlets to suit the
devices installed. For metal outlet boxes, plates on unfinished walls shall be of zinc-coated
sheet steel or cast metal having round or beveled edges. Plates on finished walls shall be
satin finish stainless steel or brushed-finish aluminum, minimum 0.76 (0.03 inch) thick.
Screws shall be machine-type with countersunk heads in color to match finish of plate. Test
device plates for compliance with UL 514A and UL 514C for physical strength.

5-6.8 Switches: Toggle Switches, UL 20 or NEMA WD 1

5-6.8.1. Disconnect Switches: NEMA KS 1

5-6.9 Receptacles: UL 498 and NEMA WD 1, 20 amp rated minimum

5-6.10 Circuit Breakers: UL 489

5-7  Main Electric Supply Station and Substation

5-7.1 Nameplates

5-7.1.1.  Each major component of this specification shall have the manufacturer's name,
address, type or style, model or serial number, and catalog number on a nameplate securely
attached to the equipment. Nameplates shall be made of noncorrosive metal. As a
minimum, nameplates shall be provided for transformers, regulators, circuit breakers,
capacitors, meters, switches, switchgear, and grounding resistors.

5-7.2 Corrosion Protection

5-7.2.1.  Aluminum shall not be used. Ferrous metal hardware shall be hot-dip galvanized
in accordance with ASTM A 153/A 153M and ASTM A 123/A 123M.

5-7.2.2. Equipment and component items, including but not limited to transformer stations
and ferrous metal luminaires not hot-dip galvanized or porcelain enamel finished, shall be
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provided with corrosion-resistant finishes which shall withstand 480 hours of exposure to the
salt spray test specified in ASTM B 117 without loss of paint or release of adhesion of the
paint primer coat to the metal surface in excess of 1/16 inch from the test mark. The scribed
test mark and test evaluation shall be in accordance with ASTM D 1654 with a rating of not
less than 7 in accordance with TABLE 1, (procedure A). Cut edges or otherwise damaged
surfaces of hot-dip galvanized sheet steel or mill galvanized sheet steel shall be coated with
a zinc rich paint conforming to the manufacturer's standard.

5-7.3 Substation Equipment

5-7.3.1. The installation shall be of the switching station radial type. The initial capacity of
the substation is based on the HECO transformer capacity shown. The number of outgoing
distribution feeders shall be as shown. Outgoing circuits shall be three-phase four-wire type
with an insulated neutral having a voltage rating of 11.5 kV phase-to-phase. The insulated
neutral shall have insulation rated not less than 1000 volts. Outgoing circuit equipment shall
be rated for a nominal voltage class of 15 kV and shall have a BIL of not less than 95 kV.
Outgoing circuits shall leave the station underground.

5-7.3.2. Metal-enclosed bus shall have ratings that equal or exceed the ratings of the
buses, circuit breakers, and switchgear to which the bus is connected, unless otherwise
indicated. The bus shall conform to the requirements of IEEE C37.23. Bus shall be of the
nonsegregated-phase type. A ground bus is not required. A neutral bus is required. The
enclosure is to be the nonventilated type constructed of selected smooth sheet steel, and
shall be equipped with continuously energized space heaters (with high-temperature thermal
protection) to prevent condensation over an ambient temperature range of minus 20 to 104
degrees F. The finish of the enclosure shall be in accordance with the manufacturer's
standard. The finish, type, and gauge of the metal enclosure and the details of transitional
elements and connections and the lengths and ratings of the bus and enclosure proposed
shall be as shown on detail drawings.

5-7.4 Metal Clad Switchgear

5-7.4.1. Switchgear shall comply with NEMA SG 5 and IEEE C37.20.2 and shall be of the
indoor type consisting of incoming line, tie, auxiliary compartments and feeder circuit
breaker units. Compartments shall be provided to accommodate specified or indicated
auxiliary equipment. The indicated number of active and future circuit breakers and
equipped cubicles shall be provided. Two-high circuit breaker units shall be provided. When
two-high circuit breaker units are installed, equipped space units shall be provided when
necessary to make adjacent sections equal in height. Units denoted as equipped space or
future shall consist of items of equipment listed for the basic unitin NEMA SG 5, except the
power circuit breaker shall not be provided. Current transformers, instruments, instrument
switches, and relays shall be provided for equipped space or future units as shown.
Continuous current rating of equipped space units shall match the most common basic
breaker unit ampere rating used elsewhere in the associated switchgear unless otherwise
indicated. Switchgear shall be vented according to the manufacturer's standard practice.
Intake and exhaust openings shall be screened. Switchgear shall have relaying as shown.
The control voltage shall be 125V dc.
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5-7.4.2.  All instrumentation including relays, CTs, and PTs, shall be coordinated and
designed to function accurately as a system. All accuracies, classes, burdens, and ratings
indicated in this specification is intended only as a minimum standard. The engineer of
record is responsible to coordinate and specify higher values if required to ensure a properly
working system.

5-7.4.3. Phase Rotation

5-7.4.3.1. Ensure that the Mamala Substation and the Front Station have the same
phasing and phase rotation for parallel operation.

5-7.4.4. Ratings

5-7.4.4.1. Main buses shall be three-phase four-wire with a continuous current rating of
2000 amperes rms and no less than 500 mVA short circuit rating. The neutral bus shall be
rated for 2000 amperes, continuous. Switchgear ratings at 60 Hz shall be in accordance
with ANSI C37.06 and as follows:

Maximum voltage............cccccovivnninnne 11.5 KV

Nominal voltage class............cccceenee 15 KV

BIL. .o 95 KV

Maximum symmetrical interrupting current......... minimum 500 mVA or as

determined by short circuit study

3-second short-time current...................... 23,000A

Continuous current..........cccececveeiicnne 2000A
5-7.4.5. Circuit Breakers

5-7.4.5.1. Circuit breakers shall comply with IEEE C37.04 and ANSI C37.06 and shall
consist of items listed for such units in NEMA SG 5. Where indicated, bus or lug
connections to mount field-installed, slip-on, medium-voltage cable terminations for cable
entering from below and a bus throat for connection to the associated metal-enclosed bus
shall be provided. Circuit breakers shall be of the vacuum drawout type having electrically
charged, stored-energy mechanisms which are mechanically and electrically trip free. A
means for manual charging of each trip mechanism shall be provided. Circuit breakers of
the same ampere rating shall be interchangeable, both mechanically and electrically.
[Each circuit breaker shall have a cell-mounted switch assembly for control and
interlocking.] [Cell switches may be connected either in parallel or in series with control
contacts that are used for interlocking, but either connection shall permit operation of a
circuit breaker when it is in a test position.] In addition to any contacts used or shown,
each circuit breaker shall be provided with four spare auxiliary [and cell contacts], two
normally open and two normally closed, wired to interconnection terminals. If auxiliary
relays are used to provide additional contacts, such relays shall not be of the latching type.
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Interconnection terminal blocks shall be wired to permit remote open and close operations
of each circuit breaker and for other required exterior connections or connections between
switchgear sections.

5-7.4.6. Vacuum Circuit Interrupters

5-7.4.6.1. Vacuum interrupters shall be hermetically-sealed in a high vacuum to protect
contacts from moisture and contamination. Circuit breakers shall have provisions for
maintenance slow closing of contacts and have a readily accessible contact wear
indicator. Tripping time shall not exceed 5 cycles.

5-7.47. Buses

5-7.4.7.1. Copper bus shall comply with ASTM B 188. Bolted or pressure joints for main
and ground buses, interconnections, and external connections to equipment shall be of the
silver-to-silver or the silver-to-tin high-pressure type. Bolted connections shall have a
minimum of two bolts, except for the ground bus where one bolt will suffice. Each nut on
any bolted connection shall be secured with a believille washer or other locking means
torqued in accordance with manufacturer's recommendations. Bus supporting elements
shall be bolted to switchgear enclosures and shall comply with IEEE C37.20.2.

5-7.4.7.2. Main Buses

a) Main buses and connections shall have at least the same short-circuit current rating as
circuit breakers. Buses shall be copper and fully insulated along its entire length.

5-7.4.7.3. Ground Buses

a) Uninsulated copper ground buses, not less than 2 inches x 1/4 inch in cross-sectional
area, shall be provided for the full length of a switchgear lineup. Ground buses of aluminum
are not acceptable. The short-circuit current rating of the ground bus shall be at least equal
to the short circuit current rating of the primary bus. Compression indent type cable lugs
shall be provided at each end of a ground bus for connection of copper ground cables of
size as shown on plan.

5-7.4.7.4. Control Buses

a) Control buses shall be provided as necessary to supply power to control devices. Buses
shall get their power from control power transformers.

5-7.4.8. Control Power Transformers

5-7.4.8.1. Control power transformers shall comply with IEEE C57.12.01, shall be of the
ventilated dry type, and shall provide 240/120-volt, single-phase electric power for station
ac control power requirements. The transformer primary voltage rating shall be 11.5 kV
and the transformer capacity shall be as indicated. The BIL rating shall equal or exceed
the BIL rating of the switchgear. Transformer current-limiting primary fuses shall be
drawout type and shall be interlocked with a secondary molded case circuit breaker
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provided as a part of the transformer installation. Molded case circuit breakers shall
comply with NEMA AB 1. It shall not be possible to open the primary fuse compartment
unless this secondary circuit breaker is in the open position. Construction shall be of the
drawout type for either the complete assembly or for primary fuses only, according to the
manufacturer's standard. Mechanical interlocks shall prevent removal of primary fuses,
unless the associated assembly is in a drawout or disconnected position. Transformer
compartments shall have hinged doors.

5-7.5 Substation and Switchgear Protective Relays
5-7.5.1. General

5-7.5.1.1. Solid-state or Microprocessor-based protective relays shall be provided as
shown and shall be of a type specifically designed for use on power switchgear or
associated electric power apparatus. Protective relays shall conform to IEEE C37.90.
Relays and auxiliaries shall be suitable for operation with the instrument transformer ratios
and connections provided.

5-7.5.2. Construction

5-7.5.2.1. Relays shall be of the semi-flush, rectangular, back-connected, dustproof,
switchboard type. Cases shall have a black finish and window-type removable covers
capable of being sealed against tampering. Relays shall be of a type that can be
withdrawn, through approved sliding contacts, from fronts of panels or doors without
opening current transformer secondary circuits, disturbing external circuits, or requiring
disconnection of any relay leads. Necessary test devices shall be incorporated within
each relay and shall provide a means for testing either from an external source of electric
power or from associated instrument transformers. Each relay shall be provided with an
operation indicator and an external target reset device. Relays shall have necessary
auxiliaries for proper operation. Relays and auxiliaries shall be suitable for operation with
the instrument transformer ratios and connections provided.

5-7.5.3. Ratings
5-7.5.3.1. Relays shall be the manufacturer's standard items of equipment with
appropriate ranges for time dial, tap, and other settings. Relay device numbers shall
correspond to the function names and descriptions of IEEE C37.2.

5-7.5.4. Overcurrent Relays
5-7.5.4.1. Overcurrent relays shall be as follows:

a) Phase overcurrent relays for main and tie circuit breakers shall be single-phase,

nondirectional, solid state or microprocessor-based type, time delay, device 51, current taps
as indicated with characteristic curves that are per the coordination study.
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b) Ground overcurrent relays for main circuit breakers shall be nondirectional, solid-state or
microprocessor-based type, time delay, device 51N, residually connected, with current taps
as indicated and with characteristic curves that are per the coordination study.

¢) Ground overcurrent relays for tie circuit breakers shall be nondirectional, solid-state or
microprocessor-based type, time delay, device 51N, residually connected, with current taps
as indicated and with characteristic curves that are per the coordination study.

d) Phase overcurrent relays for feeder circuit breakers shall be single-phase,
nondirectional, solid-state or microprocessor -based type, time delay, device 50/51, with
instantaneous-current pick-up range as indicated, with time-delay-current taps and
characteristic curves that are per the coordination study.

e) Ground overcurrent relays for feeder circuit breakers shall be nondirectional, solid-state
or microprocessor-based type instantaneous, device 50N, residually connected, with current
pick-up range as indicated.

5-7.5.5. Directional Overcurrent Relays
5-7.5.5.1. Directional overcurrent relays shall be as follows:

a) Directional phase overcurrent relays shall be single-phase, solid-state or
microprocessor-based type with instantaneous units. Phase relays, device 67, shall have
an instantaneous-current pick-up range as indicated, with time-delay-current taps and with
characteristic curves that are per the coordination study.

b) Directional ground overcurrent relays, device 67N, shall have an instantaneous-current
pick-up range as indicated, with time-delay-current taps and with characteristic curves that
are per the coordination study.

5-7.5.6. Bus Differential and Lockout Relays

5-7.5.6.1. Bus differential relay, device 87A and 87B, shall be of the three-phase or
single-phase, high-speed impedance differential type suitable for protection of buses.
Lockout relay, device 86 A and 86B, shall be of a type which, when used in conjunction
with the 87A and 87B relays respectively, trips and locks out the indicated circuit breaker.

5-7.6 Control and Instrument Switches

5-7.7 Control and instrument switches shall be of the rotary switchboard type rated for
alternating-current operation at 600 volts, or direct-current operation at 250 volts for dc
circuits, as applicable. Contacts shall be rated for not less than a continuous current of 20
amperes, shall be of the silver-to-silver type, and shall have positive means for maintaining
contact. Each switch shall be provided with a black operating handle, and an escutcheon
clearly marked to show each operating position. Switch identifications and handle positions
shall be engraved on escutcheons or may be provided on separate nameplates.
Escutcheon engravings shall be white on a black background or black on a white
background. Instrument switches for potential phase selection shall be provided with an
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oval handle. Ammeter switches for phase selection shall have round, notched, or knurled
handles and equipped with short-circuiting type of contacts to prevent open-circuiting of
current transformer secondary circuits in any position of the ammeter switches. Switches
provided for circuit breaker control and local-remote selector switches shall have a pistol-
grip handle and a mechanical target to indicate the last operating position of the switch.
Red and green circuit breaker position indication LED lights shall be installed immediately
above each circuit breaker switch. Local-remote selector switches shall be provided only
when shown or specified. Position indication lights shall be installed immediately above
selector switches, with blue LED lights indicating remote control and amber LED lights
indicating local control.

5-7.8 Electrical Indicating Instruments

5-7.8.1. Electrical indicating instrument relays shall comply with ANSI C12.1, ANSI C12.4,
ANSI C12.10, and ANSI C39.1. Electrical instrumentation devices shall be compatible as a
system, sealed, dust and water tight, utilize modular components with metal housings and
digital instrumentation. Date display shall utilize LED or back-lit LCD.

5-7.8.2. Wattmeters

5-7.8.2.1. Wattmeters shall comply with ANSI C12.1 and ANSI C12.10 except for
mounting and shall be the three-phase, four-wire type with three current coils and three
potential coils.

5-7.8.3. Varmeters

5-7.8.3.1. Varmeters shall be the center-zero type and provided with integral or separate
phase-shifting transformers or compensators. Varmeter shall be the three-phase, four-
wire type with three current coils and three potential coils. Varmeters shall have dial
markings and be so wired that incoming VAR readings shall be to the left of zero and
outgoing VAR readings shall be to the right of zero. Dials shall be so labeled.

5-7.8.4. Ammeters and Ammeter Switches

5-7.8.4.1. Ammeters shall be calibrated to indicate full-load current when supplied with a
current of 5 amperes. Full-load current shall be indicated by the pointer at approximately
75 percent of the full-scale range. Ammeter switches shall be of the short-circuiting type
provided with an off position, wired for indication of current in each phase, and shall be
provided for each ammeter shown or specified.

5-7.8.5. Voltmeters and Voltmeter Switches
5-7.8.5.1. Voltmeters shall be provided with expanded scales and calibrated to indicate
the nominal phase-to-phase and phase-to-neutral voltages at approximately mid-scale. A
voltmeter switch shall be provided with an off position, wired for indication of applicable
voltages, and shall be provided for each voltmeter shown or specified.

5-7.8.6. Demand Registers
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5-7.8.6.1. Demand registers shall comply with ANSI C12.4.
5-7.8.7. Accumulative Meters

5-7.8.7.1. Accumulative type meters shall be provided as shown to measure real and
reactive power consumed, and shall be rated for use with instrument transformers shown.

5-7.8.8. Construction

5-7.8.8.1. Meters shall be of the semiflush, back-connected, dustproof, drawout
switchboard type. Cases shall have black finish and window-type removable covers
capable of being sealed against tampering. Meters shall be of a type that can be
withdrawn, through approved sliding contacts, from fronts of panels or doors without
opening current-transformer secondary circuits, disturbing external circuits, or requiring
disconnection of any meter leads. Necessary test devices shall be incorporated within
each meter and shall provide means for testing either from an external source of electric
power or from associated instrument transformers.

5-7.8.9. Test Blocks and Accessories

5-7.8.9.1. Test blocks and their associated testing accessories shall be provided for
testing of instruments and protective relays that require periodic testing or calibration in-
place, but which are not equipped with integral testing features. Test blocks with covers
shall be mounted near the base of the switchgear unit beneath the devices to be tested,
and shall be provided with a nameplate engraved to identify individual current or potential
test blocks, or a combination current/potential test block, as applicable. Combination test
blocks shall not exceed 10 poles. Current test blocks shall be the short-circuiting type.
Test devices shall be provided for insertion into the associated test block to permit
application of the proper current or potential source for testing and calibration. Test
devices shall be rated not less than 20 amperes and 125 volts dc.

5-7.9 Specific Unit Requirements

5-7.9.1. In addition to the basic circuit breaker unit requirement listed in NEMA SG 5,
each individual unit or section shall contain other devices as required for the application.
The following requirements are not to be considered complete in every detail and
miscellaneous equipment and devices necessary for correct operation, as indicated or
specified, shall be provided as necessary. Protective relays, meters, instruments, and
control and instrument switches, shall be mounted on a unit or compartment door.

5-7.10 Miscellaneous ltems
5-7.10.1. Accessories
5-7.10.1.1. Accessories identified in NEMA SG 5 shall be provided for the inspection,

testing, maintenance, and repair of circuit breakers, and shall include one set of any
special tools, as necessary to repair and maintain circuit breakers and major switchgear
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components. Maintenance and testing accessories shall include, but are not limited to the
following:

a. Portable gear motor for electric-power positioning of circuit breakers, if required
by the breaker design.

b. Secondary test coupler for testing of drawout circuit breakers in the test position.
¢. Hand crank for positioning of circuit breakers.
d. Transfer truck, for movement of circuit breaker units.

e. Test cabinet for closing and tripping of circuit breakers by electrical control
operations.

f. Lifting and transfer device for two-high circuit breaker units.
5-7.11 Instrument Transformers
5-7.11.1. General

5-7.11.1.1.The contractor is responsible to select and coordinate all ratings for instrument
transformers with the specific relays and devices furnished. These specifications are
intended to establish a level of quality, not to provide coordinated requirements. The
designer shall coordinate all accuracies, burdens, and ratios to provide a complete and
properly working system.

5-7.11.1.2. Instrument transformers shall comply with ANSI C12.11 and IEEE C57.13.
Instrument transformers shall be configured for mounting in/on the device to which they
are applied. Polarity marks on instrument transformers shall be visually evident and
shown on drawings.

5-7.11.2. Current Transformers

5-7.11.2.1.Unless otherwise indicated, bar, wound, or window-type transformers are
acceptable; and except for window-type units installed over insulated buses, transformers
shall have a BIL rating consistent with the rated BIL of the associated switchgear or
electric power apparatus bushings, buses or conductors. Current transformers shall have
the indicated ratios. Other thermal and mechanical ratings of current transformers and
their primary leads shall be coordinated with the design of the circuit breaker and shall be
not less than the momentary rating of the associated circuit breaker. Circuit protectors
shall be provided across secondary leads of the current transformers to prevent the
accidental open-circuiting of the transformers while energized. Each terminal of each
current transformer shall be connected to a short-circuiting terminal block in the circuit
interrupting mechanism cabinet, power transformer terminal cabinet, and in the associated
instrument and relay cabinets.

5-7.11.3. Current Transformers for Power Transformers
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5-7.11.3.1.Single-ratio bushing type current transformers shall be provided in circuit
breaker bushing wells as indicated. Single-ratio units shall have a minimum metering
accuracy class rating of 0.3B-0.5.

5-7.11.4. Current Transformers for Metal-Clad Switchgear

5-7.11.4.1.Single-ratio units, used for metering and relaying, shall have a metering
accuracy class rating of 0.3 B.0.5. Single-ratio units, used only for relaying, shall have a
minimum relaying accuracy class rating of C200 for a C classification.

5-7.11.5. Current Transformers for Kilowatthour and Demand Metering

5-7.11.5.1. Current transformers shall conform to IEEE C57.13. Provide current
transformers with a metering accuracy Class of 0.3 through B-0.5 (1200A) or B-1.8
(2000A) as shown on drawings, with a minimum RF of 1.5 at 30 degrees C, with 600-volt
insulation, and 10 kV BIL. Size current transformers as indicated. Provide butyl-molded
window type current transformers mounted in the current transformer cabinet.

5-7.11.6. Voltage Transformers

5-7.11.6.1.Voltage transformers shall have indicated ratios. Accuracy shall be as
coordinated with the system design. Voltage transformers shall be of the drawout type
having current-limiting fuses in both primary and secondary circuits. Mechanical interlocks
shall prevent removal of fuses, unless the associated voltage transformer is in a drawout
position. Voltage transformer compartments shall have hinged doors.

5-7.12 Auxiliary Substation Equipment
5-7.12.1. Automatic Transfer/Bypass and Isolation Switches

5-7.12.1.1. Applicable sections of IEEE C37.90.1, IEEE C37.13, |IEEE C602.41, IEEE Std.
602, NEMA ICS 2, NEMA ICS 10, UL 1008 and UL 1066.

5-7.12.2. Station Battery

5-7.12.2.1.The station battery installation shall include a battery, battery racks, a battery
charger, and protective equipment. The station battery installation shall be housed where
indicated.

5-7.12.2.2. Battery

a) The battery shall consist of the required number of lead-calcium cells interconnected
with proper connectors provided by the battery manufacturer to provide a nominal battery
rating of 125 volts. Rubber or plastic numerals, of at least 1 inch in height, shall be provided
by the battery manufacturer for field attachment to permit proper cell identification. The
battery shall have an ampere-hour capacity equal to at least 125 percent of the station's
direct-current requirements including normal continuous loads plus intermittent loads.
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Normal continuous load capacity shall be adequate for an 8-hour period. Intermittent load
capacity shall be adequate so that at least three openings and three closings of each of the
station's associated circuit breakers can occur in an 8-hour period with no more than three
circuit breaker units simultaneously operating. Battery circuits shall be ungrounded.
Batteries shall have a 20-year minimum life and a 5-year no cost replacement warranty.

5-7.12.2.3. Battery Racks

a) Battery racks shall have welded steel frames and rails finished with two coats of paint of
a color matching the battery charger enclosure. Racks shall be no more than two tiers high
and top tiers shall be low enough to permit maintenance to be done by personnel standing
at floor level. Rails shall have a top covering of plastic or rubber at least 1/16 inch thick.
Paint, rubber, and plastic shall resist corrosion and action of the electrolyte. The installation
shall be provided with a portable hydrometer syringe and thermometer. Where
recommended by the manufacturer, the installation shall include a cell lifter.

5-7.12.2.4.Battery Charger

a) The battery charger shall comply with UL 1236 and shall be a constant voltage, filtered,
voltage-regulated, fully automatic type rated for full-float charging of the associated battery.
The battery charger shall be convection cooled and suitable for operation on electric power
supplied from the associated low-voltage alternating-current panelboard, shall have
adequate capacity to fully recharge the associated depleted battery in not more than 8 hours
while supplying normal direct-current loads, and shall have an efficiency of not less than 90
percent. The battery charger shall have input and output circuit breakers which
automatically disconnect the battery charger when faults occur. The battery charger shall
have an output ammeter and voltmeter, and equalizing-float selector switch, and an
equalizing timer with a range of 0 to 24 hours. The battery charger enclosure shall be
painted with the manufacturer’'s normal finish and shall be provided with wall mounting
brackets or shall be free-standing as required by its size and weight. A relay for sensing
loss of alternating-current input, and an adjustable relay for sensing that the battery charger
output voltage has fallen to a pre-set level, shall be installed on the battery charger to
actuate the associated annunciator circuits. DC ground detector LED lights shall be
provided.

5-7.12.3. Protective Equipment

a) Protective equipment required by IEEE Std 484 shall be provided and installed in a free-
standing cabinet mounted where indicated or directed. Water facilities required shall be of
the portable type consisting of one 5 gallon tank and one 1 quart basin. The tank shall
have a removable screw top and a spigot. The basin shall be suitable for rinsing eyes or
skin in case of acid spillage.

5-7.13 Cabinets and Enclosures
5-7.13.1. Cabinets and enclosures shall comply with NEMA 250 and shall be of galvanized

steel, shall be provided with hinged doors, and shall be suitable for indoor or outdoor
installation as indicated. Where locations are not indicated, cabinets shall be suitable for
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outdoor installation. Thickness of metal and outdoor construction shall be in accordance
with UL 50. An indoor cabinet exterior shall have one finish coat and an outdoor cabinet
exterior shall have two finish coats. Finish colors shall be manufacturer's standard dark gray
or sky gray for outdoor cabinets and light gray for indoor cabinets, uniess otherwise
specified. The finish color of outdoor equipment shall be the same unless otherwise
approved. Finish coats shall be applied over a prepared substrate. Each cabinet shall be a
freestanding type or may be supported by attachment to an enclosure fence or a switchgear
interior wall where located adjacent thereto. A concrete pad shall be provided to support
any outdoor cabinet whose base extends to within 3 inches of grade level and pads shall
extend at least 4 inches below grade.

5-7.14 Danger Signs

5-7.14.1. One danger sign inscribed "DANGER-HIGH VOLTAGE" shall be permanently
and securely mounted approximately 5 feet above finished grade on each outward side of
the fence or building enclosure. Fasteners shall be of stainless steel. Signs shall be of
metal and shall have letters of at least 3 inches in height. Voltage warning signs shall
comply with IEEE C2.

5-7.15 Surge Arresters

5-7.15.1. Surge arresters shall comply with NEMA LA 1, IEEE C62.1, IEEE C62.2, and
IEEE C62.11.

5-7.16 Grounding

5-7.16.1. A grounding grid, consisting of the indicated configuration of bare copper
conductors and driven ground rods shall be installed as shown on the drawings. Grounding
grid shall comply with IEEE Std 80. Equipment frames of metal-enclosed equipment,
medium-voltage cable terminations, chain-link fencing, metal-structures, and other
noncurrent-carrying metal items shall be connected to the ground grid as shown. At least
two connections shall be provided from switchgear ground bus to the ground grid. Fences
shall be grounded at each fixed gate post, each corner post, and at intermediate posts as
indicated. Each gate section shall be bonded to its gate posts with a 1/8 x 1 inch flexible
braided copper strap and ground post clamps. Fence ground clamps shall be of a type that
inhibits corrosion between metal parts. Outriggers shall be grounded as shown.

5-7.16.2. Grounding Electrodes
5-7.16.2.1.Grounding electrodes shall be as follows:

a) Driven rod electrodes - Unless otherwise indicated, ground rods shall be driven into the
earth until the tops of the rods are approximately one foot below finished grade.

b) Grid grounding electrodes - A grid grounding electrode shall be installed as shown
consisting of bare copper conductors installed 12 inches, plus or minus 3 inches, below the
finished top of soil grade. Grid conductors shall be bonded to all rod electrodes, and to all
other intersecting grid conductors. Grid conductors shall be sized as shown.
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5-7.16.3. Grounding and Bonding Connections

5-7.16.3.1.Connections above grade shall be made by the fusion-welding process or with
bolted solderless connectors, in compliance with UL 467, and those below grade shall be
made by the fusion-welding process. Where grounding conductors are connected to
aluminum-composition conductors, specially treated or lined copper-to-aluminum
connectors suitable for this purpose shall be used.

5-7.16.4. Grounding and Bonding Conductors

5-7.16.4.1. Grounding and bonding conductors include all conductors used to bond
equipment frames and structural members to the grounding grid. Grounding and bonding
conductors shall be sized as shown. After being located to provide maximum physical
protection, exposed grounding conductors shall be securely attached to structural supports
at not more than two foot intervals with suitable fasteners. Bends greater than 45 degrees
in ground conductors are not permitted. Routing of ground conductors through concrete
should be avoided. When concrete penetration is necessary, nonmetallic conduit shall be
cast flush with the points of concrete entrance and exit so as to provide an opening for the
ground conductor, and the opening shall be sealed with a suitable compound after
installation.

5-7.16.5. Surge Arrester Grounding

5-7.16.5.1. Surge arresters and neutrals shall be bonded directly to the transformer
enclosure and then to the grounding grid with a bare copper conductor, minimum size 4/0.
Lead lengths shall be kept as short as practicable with no kinks or sharp bends.

5-7.17 Pre-Energization Services

5-7.17.1. Calibration, testing, adjustment, and placing into service of the installation shall
be accomplished by a manufacturer's product field service engineer or independent testing
company with a minimum of two years of current product experience. No part of the
electrical system shall be energized until all station grounding components have been tested
and demonstrated to comply with the specified requirements. The following services shall
be performed on the equipment listed below. These services shall be performed
subsequent to testing but prior to the initial energization. The equipment shall be inspected
to insure that installation is in compliance with the recommendations of the manufacturer
and as shown on the detail drawings. Terminations of conductors at station buses and at
maijor equipment shall be inspected to ensure the adequacy of connections. Bare and
insulated conductors between such terminations shall be inspected to detect possible
damage caused during installation. If factory tests were not performed on completed
assemblies, tests shall be performed after the installation of completed assemblies.
Components shall be inspected for damage during installation or shipment and to verify that
packaging materials have been removed. Components capable of being both manually and
electrically operated shall be operated manually prior to the first electrical operation.
Components capable of being calibrated, adjusted, and tested shall be calibrated, adjusted,
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and tested in accordance with the instructions of the equipment manufacturer. Items for
which such services shall be provided include, but are not limited to, are the following:

Battery, station.

Breakers, circuit.

Bus, metal-enclosed.

Switchgear, metal-clad.
5-7.17.2. Operating Tests

5-7.17.2.1. After the installation is completed, and at such time as the Contracting Officer
may direct, the Contractor shall conduct operating tests for approval. The equipment shall
be demonstrated to operate in accordance with the requirements herein. An operating test
report shall be submitted in accordance with paragraph TEST REPORTS.

5-7.17.2.2. Protective Relays

a) Protective relays shall be visually and mechanically inspected, adjusted, tested, and
calibrated in accordance with the manufacturer's published instructions. Tests shall include
pick-up, timing, contact action, restraint, and other aspects necessary to insure proper
calibration and operation. Relay settings shall be implemented in accordance with the
coordination study. Relay contacts shall be manually or electrically operated to verify that
the proper breakers and alarms initiate. Relaying current transformers shall be field tested
in accordance with IEEE C57.13.

5-7.17.3. Manufacturer’s Field Service
5-7.17.3.1.0Onsite Training

a) The Contractor shall conduct a training course for the operating staff as designated by
the Contracting Officer. The training period shall consist of a total of 8 hours of normal
working time and shall start after the system is functionally completed but prior to final
acceptance tests. The course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equipment, as well as all major elements of the operation
and maintenance manuals. Additionally, the course instructions shall demonstrate all
routine maintenance operations. A VHS format video tape of the entire training session
shall be submitted. -

5-7.17.4. Installation Engineer
5-7.17.4.1. After delivery of the equipment, the Contractor shall furnish one or more field
engineers, regularly employed by the equipment manufacturer to supervise the installation

of the equipment, assist in the performance of the onsite tests, initial operation, and
instruct personnel as to the operational and maintenance features of the equipment.
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5-7.17.5. Acceptance

5-7.17.5.1.Final acceptance of the facility will not be given until the Contractor has
successfully completed all tests and after all defects in installation material or operation
have been corrected.

5-8  Hawaiian Electric Company (HECO) Coordination
5-8.1 All coordination work with HECO shall be done through the Contracting Officer.

5-8.2 Provide the complete 46 KV ductiine system as shown on plan. This ductline system
will be used by HECO for their 46 KV circuits. HECO will provide and pull the cables; the
contractor is required to coordinate with HECO for this work to be done.

5-8.3 All work for the 46 KV ductline, manholes, and Mamala substation transformer yard
and metering shall be designed and constructed in accordance with Hawaiian Electric
Company (HECO) standards and guidelines. Contact HECO to coordinate the design. The
contact person at HECO is Tanay Panalal, 543-7708 or at tanay.panalal@heco.com.

5-8.4 Complete the design and obtain signatures on all the drawings and specifications
pertaining to work relating to HECO.

5-8.5 Provide new Mamala substation including switchgear, building, HECO transformer
yard wall and gate.

5-8.6 Refer to the plans for additional notes and requirements.

5-8.7 ltis the contractor’s responsibility to coordinate with the HECO inspector to
periodically inspect the ductline installation. HECO will determine the frequency of the
inspections. As a minimum, the inspector will need to visually inspect all ductiines before
they are concrete jacketed and filled over. If the contractor fails to obtain inspections in the
frequency as determined by HECO and HECO rejects any portion of the work, the contractor
shall redo the work to HECO’s and the Contracting Officer’s satisfaction at no extra cost to
the Government.

5-8.8 Provide the fluidized thermal backfill and thermal concrete per HECO specifications.
Standard backfill materials and concrete shall NOT be substituted for these materials
without the written consent from HECO and the Government. See attachments of this RFP.

5-8.9 HECO will design and construct all the infrastructure within the HECO transformer
yard including all grading, pavements, pads, foundations, and grounding unless as noted on
plan. The contractor is required to provide the surrounding wall and gate only. Coordinate
the sequence of construction with HECO such that HECO is granted reasonable access and
space to do their work. HECO will require that the wall and gate not be constructed until
their grading, subgrade (grounding, foundations), and on grade (pads and pavement) work
is completed.
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5-8.10 Obtain from HECO their approval stamp and signatures on both the plans and
specifications for the ductline and substation design prior to the start of construction. Any
construction done without approved plans and specifications are subject to approval and
acceptance from HECO. Any portions of work not acceptable to HECO shall be redone to
HECO'’s standards at no additional cost to the government.

5-8.11 The standards provided in the plans and specifications are excerpts from the HECO
standards book and is given only as a starting point for the design. Consult with HECO to
obtain any additional standards required to complete the design and for construction.

5-9  Lighting Materials and Methods

5-9.1 Wiring methods shall be identical to that described in the electrical sections above.
All switches and devices shall be commercial or specification grade and UL listed.
Residential grade switches or devices are not acceptable.

5-9.2 Provide lighting levels and uniformity per the recommendations of the IES and the
MILHDBK 1190. As a minimum, provide the following footcandle levels for the described
conditions.

Space Minimum Minimum Average
Average Lux Footcandles
Utility rooms 305 30
Exterior perimeter lighting and 10 1
walkways
Exterior entryways 153 15
1. The lux (footcandie) levels shown are caiculated to the normal
working plane for the typical task in each room. Typical working plane is
762 (30 inches). Do not define any working planes higher than 914 (36
inches).

5-9.3 Emergency Lighting

5-9.3.1. Emergency illumination systems shall be self contained battery powered packs
with twin heads provided in accordance with the requirements of the NFPA 101. Provide at
least one twin head emergency wall pack in back of each switchgear section and two in
between the two switchgear sections.

5-9.3.2.  All emergency lights and exit signs shall have integral battery packs providing a
minimum of 1% hours of run time during power outages. Fixtures shall have integral test
switches and indicator lights.

5-9.4 Exterior Lighting

5-9.4.1.  All exterior lighting shall be automatically controlled.
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5-9.4.2. Provide exterior building perimeter lighting to maintain an even light level. Space
lights strategically such that all perimeter doors have at least one fixture within 1 2 meters.
Perimeter lighting is limited to only the walls with lights as shown on the drawings.

5-9.4.3.  All exterior fixtures shall be vandal resistant, UV stabilized, and shall have
features and materials to minimize corrosion and impact damage. Color of finish shall be
compatible with the color scheme of the building. All hardware shall be stainless steel.

5-9.4.4.  All exterior light fixtures shall be the cut-off type and shall not create a glare
hazard to the air field operations.

5-9.4.5. Provide exterior lighting around perimeter of HECO transformer yard per HECO
standards. The lighting shall be served from the HECO Mamala Substation power.

5-9.5 Interior Lighting Control Schemes

5-9.5.1.  Maintain minimum light levels for egress per NFPA 101 at all times.

5-9.6 Lamps

5-9.6.1.  Utilize the most energy efficient lamp sources available for the fixtures used.
5-9.6.2. Standardize around F32T8 lamps with electronic ballasts for interior lighting and
high-pressure sodium for exterior fixtures. Fluorescent lamps shall be EPA approved low
mercury type.

5-9.6.3. Lamps shall have a minimum CRI of 82.

5-9.6.4. Minimize the number of different type lamps used for the building lighting
systems.

5-9.6.5. Incandescent lamps shall not be used.
5-9.7 Fixtures

5-9.7.1.  All lighting fixtures shall be UL Listed and be specification grade, Residential
grade fixtures are not acceptable.

5-9.7.2. Interior lighting fixtures shall be ceiling surface or pendant mounted unless
architectural and structural features of the building do not permit it.

5-9.7.3. Wall mounted fixtures shall comply with the Americans with Disabilities Act.

5-9.7.4.  Strip lights shall have zinc coated wire guards.
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5-10 Outside Plant Telephone

5-10.1 Coordinate all OSP design and construction details and supervision of construction
work with the HAFB Cable-Antenna (CAT) team via the Contracting Officer. Coordinate
with the Contracting Officer for the ordering of cables through the Base Planning and
Implementation Flight (15CS/SCX).

5-10.2 Break into the telecommunications manhole under the supervision of the Base
Planning and Implementation Flight (15CS/SCX). Provide empty conduit as shown on plan.
The cable from the manhole to the building telephone cabinet will be by the Government.
Coordinate the cable installation through the Contracting Officer. All splices in the manhole
and terminations to the cabinet will be by the Government.

5-11 Inside Plant Telephone

Minimum Provisions — Provide enough service infrastructure including 110 blocks and
cabinet to accommodate a single telephone in the substation building, and for HECO
metering requirements. Coordinate the HECO requirements with HECO metering
department.

5-11.1 Horizontal Distribution Pathways - Horizontal distribution pathways shall consist of
concealed conduit.

5-11.2 Telephone — Provide a pre-wired telephone conduit system to the phone outlet
shown on plan in accordance with EIA/TIA 568, 569, 606 and 607. The telephone raceway
system will consist of 25 mm (1 inch) minimum electrical metallic tubing (EMT) conduit in
CMU wall or schedule 40 PVC below grade. The raceway shall homerun to the telephone
cabinet and be complete with wire, phone jack outlets, and backbox. Provide a new
telephone cabinet in the substation of size shown on plan complete with treated plywood
backboard, protected terminal strip and ground.

5-11.3 All new wiring shall be Category 6, #24 AWG UTP cable, compliant with TIA/EIA-
568-B.

5-11.4 Provide telephone outlets consisting of two 8-pin modular (RJ-45 type) connectors in
a single or double gang outlet faceplate with two each 4 pair Category 6 #24 AWG UTP
cable terminated at each jack, and with homerun to the cabinet.

5-11.5 All receptacles shall utilize RJ-45 jacks.

5-11.6 Provide a duplex power receptacle at the telecommunications cabinet.

5-11.7 Terminations shall comply with ANSI/EIA/TIA 568B termination standards.

5-11.8 Installer Qualifications: Prior to installation, submit data of installer's experience and
qualifications. Installers shall be a Building Industry Consulting Service International (BICSI)

Registered Cabling Installation Technician or have experience, which shall include 3 years
on projects of similar complexity. Include names and locations of two projects successfully
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completed using copper communications cabling systems. Include written certification from
users that systems have performed satisfactorily for not less than 18 months. Include
specific experience in installing and testing structured telecommunications distribution
systems using Category 6 cabling systems.

5-11.9 Components: UL or third party certified. Provide a complete system of
telecommunications cabling and pathway components complete with conduits, terminal
boxes, outlets, cables, junction boxes, and telephone backboards. Fixed cables and
pathway systems for telecommunications systems shall be UL listed or third party
independent testing laboratory certified, and shall comply with NFPA 70.

5-11.10 Pathways (Backbone and Horizontal): EIA/TIA-569-A. Provide grounding and
bonding as required by EIA/TIA-607.

5-11.11 Telecommunications Cabling: Cabling shall be UL listed for the application and
shall comply with EIA TSB-67, EIA/TIA-568-B and NFPA 70. Provide a labeling system for

cabling as required by EIA/TIA-606 and UL 969. Cabling manufactured more than 12
months prior to date of installation shall not be used.

5-11.12 Backbone Copper: ANSI/ICEA S-80-576, EIA/TIA-568-B and UL 444.

5-11.12.1. Horizontal Cabling: Comply with NFPA 70, NEMA WC 63.1, ANSI/ICEA S$-80-
576, EIA TSB-67 and performance characteristics in EIA/TIA-568-B.

5-11.12.2. Horizontal Copper: UTP (unshielded twisted pair), 100 ohm, Category 6 UTP,
UL listed to comply with EIA/TIA-568-B Category 6 requirements.

5-11.13 Distribution Frames
5-11.13.1. Connector Blocks: 110 type for Category 6 and higher systems. Provide blocks
for the number of horizontal and backbone cables terminated on the block plus 25 percent

spare.

5-11.14 Outlet/Connector Copper: Outlet/connectors shall comply with FCC Part 68.5,
and EIA/TIA-568-B. UTP Out